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The Rassenkreis Coluber (Masticophis) 
mentovarius (Dumeril, Bibron et Dumeril), 1854, 


i aie: 


By JaNis A. ROZE . Dap 


This species was described by Duméril, Bibron et Duméril in the year = 
1854, with Mexico as the type locality. Nine years later its distributidnAO 1954 = 
was extended by Jan, 1863, to Venezuela, a fact overlooked “by almost 
all subsequent authors dealing with this species. Peters, 1868, “@estABGATTAN 
a new variety from Caracas (Venezuela), Spilotes corais var. su ib ige lis, : 
which was included by Boulenger, 1893, in the synonymy of as 
mentovarius but he indicates its area of distribution as Mexico to Guate- 
mala. In 1910, Meek states that Zamenis mentovarius occurs on Mar- 
garita Island, Venezuela, thus once again confirming the fact that the 
distribution of this species extends much more southward and eastward 
than believed. Ortenburger, 1928, in his revision of the genus Masti- 
cophis, although including Meek’s record, gives its distribution as from 
Mexico through Guatemala, which was repeated by Amaral, 1929, in his 
Checklist and by Werner, 1929, in his review of the Colubrinae. Only 
Dunn and Emlen, 1932, extended the distribution of the species to Hon- 
duras and a year later Dunn, 1933, states that it occurs in Panama, and 
the same author mentions in 1940 that it occurs from Mexico to Vene- 
zuela, a fact known since 1863. Brongersma, 1940, on the basis of snakes 
collected by Dr. Wagenaar Hummelinck on Margarita Island, Venezuela, 
and Guajira, Colombia (the first record of this species for Colombia), 
mentions the overlooked record by Jan and suggests that the South Ameri- 
can form might be subspecifically different from the northern one in view 
of the lower subcaudal counts in the South American form. A year later, 
Smith, 1941, includes Peters’ Spilotes corais suborbitalis in the synonymy 
of Drymarchon corais, but rectifies his error in 1942, splitting Masticophis 
mentovarius into two subspecies and reviving s#borbitalis for the southern 
subspecies. Dunn, 1944, mentioning the newly established subspecies for 
Colombia, establishes Masticophis Baird et Girard as a subgenus of the 
genus Coluber Linnaeus. Taylor, 1951, without knowing to which sub- 
species Costa Rican specimens belong, since no juveniles are known from 
this country, includes Brongersma’s record, a sure swborbitalis record, in 
the synonymy. In 1952, Mertens mentions the typical subspecies for El 
Salvador and states that there is a topotype of Coluber mentovarius sub- 
orbitalis in Senckenbergische Museum. 

During the past 4 years I have been able to collect or obtain 6 speci- 
mens from Venezuela, which undoubtedly belong to the rassenkreis men- 
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tovarius. Their characteristics seem interesting enough to warrant closer 
attention. 

The following specimens of Coluber (Masticophis) mentovarius have 
been examined: 
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Maracay, Aragua, Venezuela; March 15, 1934; P. Vogl leg. 
(MBUCV)* 

Maracay, Aragua, Venezuela; Febr. 7, 1950; Fernandez leg. 
(FAUCV) 

imm. Espino, Guarico, Venezuela; June 20, 1951; Klisans leg. 
(MBUCV) 

Isla Margarita, Venezuela; December 9, 1951; Roze leg. 
(MHNLS) 

Isla Margaritas Venezuela; December 14, 1951; Roze leg. 
(MHNLS) 

Near San Juan de los Morros, Guarico, Venezuela; July 15, 1952; 
Roze leg. (MBUCV) 

Japauatepec, Oaxaca, Mexico; ? ; Brown leg. (MCZ) 

imm. Maicao, Guajira, Colombia; April 16, 1941; Wetmore et 
Carriker, Jr. leg. (USNM No. 115107) (already examined by 
Smith, 1942) 


symbols refer to the following collections: 


Museo de Biologia, Universidad Central de Venezuela 


Facultad de Agricultura, Universidad de Venezuela 

Museo de Historia Natural La Salle, Caracas 

Museum of Comparative Zoology, Harvard College 

United States National Museum : 

The following synopsis includes also data from literature on about 28 
specimens from Mexico to Costa Rica; 2 from Panama and Colombia and 
7 from Venezuela: 


Mexico-Costa Rica Panama-Colombia V enezuela 
V.— 185-208 (195.4) 192-201 (196.5) 185-201 (193.3) 
Sc. — 104-121 (112) 119 100-116 (104.3) 
A. — 1/1 1/1 1/1 
D. — 17-17-13 or otherwise 17-17-13 or 17-17-12 19-17-17-13 and 
i 7 (4) 7 (4) 17-17-13 
Preoc. — 1 1 7 (4) 
Suboc. — 1 1 1 
Nasal — divided undivided 1 
Juven. divided 
color. — 2 longitudinal lateral transverse blotches 
light stripes 4 or more longi- 
tudinal light 
Adult head stripes 
color. — mostly heavily mottled a little mottled usually 
immaculate 
Food, — amphibians & rentiles ? mammals 


From the above synopsis the following can be observed: 


a) 


The ventral counts are somewhat lower in the Venezuelan form, 


although more material might show that it is only occasional since the 


means 


b) 


195.4 and 193.3 are practically identical; 
It seems that the subcaudal counts are much more important, being 


undoubtedly lower for the southern, i.e. Venezuelan, form.* Brongersma 
has already suggested that it might be an indication that the South Ameri- 
can form is subspecifically different from the northern one. It is difficult 
to say anything about the Colombian form since only one specimen is 


available for examination but the high count might indicate that this 
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character is similar to the Central American form. The majority of the 
Venezuelan specimens with complete tails have the ventral count around 
100 and only in a few specimens it is higher (116 in the juvenile) ; 


' c) Almost all of the Venezuelan specimens have the dorsal formula 
19-17-17-13, but others 17-17-13. This count may turn out to be a dif- 

| ferent one when more Central American specimens are available for 
examination; 


d) The nasal plates show an interesting characteristic, being single in 
the Colombian form and divided in the others (Central American and 
Venezuelan). Brongersma, 1940, mentions that he has a single specimen 
with a single nasal plate and it is possible that this is a Colombian speci- 

} men, thus indicating the possibility that the Colombian form has this plate 
single. Unfortunately, no other authors mention this characteristic. The 
only Central American specimen available (MCZ) has a divided nasal 
plate. 

e) The main difference between the different forms lies in their col- 

oration. Smith, 1942, in reviving Peters’ name saborbitalis, differentiates 
both forms on the basis of the juvenile pattern shown by 2 specimens: 

t one from Maicao, Colombia and the other from Panama. He had no 
specimens from Venezuela, although the name swborbitalis was given to 
a specimen from Venezuela. The immature specimen from Espino, 

Guarico, Venezuela, shows the juvenile coloration to perfection, which 

can be described as follows: greyish-brown, including head, which has 
some dark spots on the lips: chinshields and belly white. There are about 

4 to 5 lateral longitudinal light stripes on the first dorsal scale rows, the 

( lower one being situated between the ventral and the first dorsal scale 

rows (the ends of ventrals are brownish grey, delimiting the first light 
lateral stripe ventrally). All the light stripes are formed between two 
dorsal rows, so that every row has its upper and lower side light. The eal 

first two or three stripes are the most pronounced, fading posteriorly and. ° 
disappearing shortly before the tail. All of the posterior part of the body 


is somewhat reddish instead of brown, and it is even better visible without Z 

| the stratum corneum. It can be observed that this coloration differs ‘' 40 j§s, 
markedly from the Colombian and Central American forms as described “a 
' by Smith, 1942. On the basis of the juvenile coloration alone the thr¢e “+ ray 


forms might be distinguished as follows: Ny . 
1. Transverse light and dark blotches on the dorsum . . . Colombian L8A8_ 3 
Panamian form 


—. Lateral light longitudinal stripes... 2 

| 2. Two lateral longitudinal light stripes... Mexican-Central Ameri- 

| can form 

} —. More than two lateral longitudinal light stripes . . . Venezuelan 
form. 


f) Another important character seems to be the head coloration, 
which in almost all the Venezuelan specimens is white and immaculate 
| below, with very few exceptions, namely, when there are small spots on 
} the chinshields and the first ventrals. Even in such cases the spots are 
undoubtedly much lighter than those appearing in the Central American 
form. We do not know anything about this with respect to the Colom- 

bian form, since no adults have been described with this character. 

g) Ortenburger, 1928, mentions as the food of M. mentovarius 

(northern form) the lizards Cnemidophorus deppi and C. ininutabilis 
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and adds that according to Sumichrast, 1880, it is also frogs and reptiles. 
The majority of the Venezuelan specimens examined had empty stomachs 
but two of them (Nos. 5 and 6) had remains of mammals, impossible to 
identify. 

To the points above discussed we can add the peculiar distribution of 
the Colombian-Panamian form, already pointed out by Smith, 1942, which 
is somewhat disconnected with the Central American form. The latter 
occupies the Atlantic side, meanwhile the Central American form coming 
southwards turns to Nicaragua in the direction of South America and 
occupies the slopes of the Pacific Ocean. The limit between the Colom- 
bian and Venezuelan form could be the Maracaibo basin, which is already 
known as a barrier or limit for some other herpetologic units. Of course, 
many more specimens are needed to establish the area of distribution. 

In concluding it is suggested that there is a rassenkreis of Coluber 
(Masticophis) mentovarius comprising three subspecies. Two of these 
subspecies have been already named and for the third (the Colombian- 
Panamian) a new name is proposed. 

With respect to the generic name a long discussion has been sustained 
as to which should be used, the problem arising from the question 
whether the genus Masticophis is a valid one. I follow here Dunn, 1944, 
making Masticophis a subgenus of Coluber Linnaeus sensu lato (see also 
Brongersma, 1940). 


Coluber (Masticophis) mentovarius mentovarius 
(Dum. Bibr. et Dum.), 1854 
Coryphodon mentovarius Duméril, Bibron et Duméril, 1854, Erp. Gen., 
7 (1): 187. 

Type locality: Mexico. 

Type: Probably in the Paris Museum. 

Vernacular name: Sabanera. 

Range: From Mexico (San Luis Potosi) southward to Guatemala, El 
Salvador, Honduras, Nicaragua and probably Costa Rica. 

This subspecies is already widely known and there can be little said 
in addition to the characters already mentioned in the above synopsis. 

Almost all the specimens are mottled on the inferior part of the head 
and throat. Dr. J. A. Rivero, when touring the largest North American 
museums, kindly examined many specimens of this form and he states (in 
litt.) that all of them are more or less mottled, with grey dots or blotches 
on the chinshields and throat. 

Ventrals, 185-208; subcaudals, 104-121; dorsals 17-17-13 or other- 
wise; 7 supralabials, the fourth alone entering the orbit; one subocular. 
Juveniles with 2 light longitudinal lateral stripes. 


Coluber (Masticophis) mentovarius suborbitalis (Peters), 1868 
Spilotes corais Cuv. var. suborbitalis Peters, 1868, Monatsber. Akad. Wiss. 
Berlin, 1868: 641. 

Type locality: Caracas (Venezuela). 

Type: Berliner Museum No. 3010. 

Vernacular name: Conejera (Margarita Is.); cazadora (northern 
Venezuela). 

Range: In the dryer parts of northern Venezuela from Margarita Is- 
land to the Maracaibo basin, reaching south to Orinoco. 
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Besides the characters given, the adults show traces of longitudinal 
light stripes, retaining in part their juvenile coloration, with immaculate 
or rarely somewhat spotted chinshields, gulars, first ventrals and labials. 
The coloration of a live animal is brown or greyish-brown, sometimes 
with dark apical spots on dorsal scales; belly scales white, never yellow or 
brownish (with the exception of the apices); head uniformly brown, with 
yellow spots anterior and posterior to the eye and a few dark spots on the 
supralabials (these may be absent). 

Ventrals, 185-201; subcaudals 100-116; dorsals 19-17-17-13 or, in one 
case, 17-17-13. Dorsal formula (Dowling, 1951) for 


—4(12) 3-+-4(115) 
No.1: 19 3+4(13) 17 —9(101) 16 8+8(115) 13(197) 


a 








2+3(115) 
2+3(8) 3+4(109) _ a 
No.2: 19 3+4(6) 17 3+4(110) 15 3+4(112) 14 6+7(115) 13(192) 
3+4(6) —— 3+-4(116) 6+7(122 
No.3: 19 3+4(7) 17 —8(113) 16 3+4(116) 14 —— 13(191) 


These formulae demonstrate great variation. 

Head shields similar to those of the typical subspecies. Preocular 
sometimes in contact with the frontal shield but usually separated; nasals 
always divided; anterior pair of chinshields shorter or of same length as 
the posterior. 

This subspecies occupies the dry (tropophytic) region of northern 
Venezuela, including Margarita Island and the llanos (sabana). It feeds 
on mammals. On Margarita Island people believe that it feeds on young 
rabbits (Sylvilagus floridanus margaritae), a fact also mentioned by 
Brongersma, 1940, but we should rather believe that its prey is principally 
mice and other small mammals common on that island. 

Coluber (Masticophis) mentovarius centralis ssp. n. 
Masticophis mentovarius suborbitalis, Smith (nec Peters), 1942, Copeia, 
1942: 85-88. 

Type: U.S.N.M. No. 115107, an immature specimen, collected by 
Wetmore and Carriker, Jr., on April 16, 1941. 

Type locality: Maicao, Guajira, Colombia (from the crop of a Buteo 
albicandatus colonus). 

Diagnosis: A subspecies of the rassenkreis mentovarius, differing from 
all the other forms by having irregular dark transverse cross bands 
(blotches) on the dorsum in juveniles; nasal plate single; ventrals 192 
and subcaudals 119/119-1. 

Description of the type: Head: the rostral visible from above, 1 1/3 
times higher than its width, forming a sharp angle between the supra- 
nasals. Nasals not divided but the nasal orifice touching supranasals, 
longer than its width. Supranasals 2, somewhat wider than long, of ir- 
regular shape; prefrontals 2, about 114 times wider than long, longer 
than supranasals, of the same length as their distance from the snout, in 
contact with nasals and supraoculars, separating the frontal from the pre- 
oculars. The frontal two times longer than wide, as long as the parietals 
and longer than its distance from the snout, ending in a 90° angle; parie- 
tals longer than wide, in contact with the superior postocular, forming 
posteriorly an almost perpendicular border. The preocular wider than 
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long, in contact with the third supralabial and subocular, reaching much 
higher than the superior level of the eye; the supraocular a little shorter 
than the frontal, touching the prefrontal; subocular small, in contact with 
the third and fourth supralabials; postoculars 2, the superior 1 1/3 times 
larger than the inferior, wider than long; the inferior postocular almost 
as long as wide; temporals 1-2-2, the first single scale below the first pair, 
in contact with the fourth, fifth and sixth supralabials, the inferior post- 
ocular and the first pair of temporals. Two pairs of chinshields; 7 supra- 
labials, the fourth alone entering at the orbit; infralabials ten on the right 
and eleven on the left side, the first four in contact with the first pair of 
chinshields. 

Coloration: body whitish brown with grey to dark grey transverse 
blotches on the anterior part of the body, which posteriorly become re- 
duced to dark irregular spots. Shortly before the tail the body becomes 
uniformly brown, the coloration covering all the tail, the middle part of 
every scale being somewhat darker, thus giving the impression of very 
indistinct longitudinal lines (possible return to the adult coloration). 
Belly and the inferior part of the head immaculate, yellowish white. 
Head above with every shield framed more or less distinctly with a dark 
border; 2/3 of the inferior part of the supraocular and the anterior part 
of the postocular yellow as are most of the supralabials which also have 
dark spots on their superior part. All head shields below are immaculate 
yellow. Without the s/ratum corneum the yellow is white and the trans- 
verse grey blotches become still more distinguishable. 

Ventrals, 192; subcaudals, 119/119-1; dorsals, 17-17-12; scale for- 
mula: 

?(101-110) 
17 2(101-110) 13 6+7(163) 12 6-7(168) 13 6+7(172) 
12 6-7(184) 13 6+7(185) 12(192) 


Unfortunately, the region of the first reduction has been destroyed by the 
preservative and it is not possible to determine the reduction there. 

Total length 445 mm; tail 115 mm; head: width 7 mm and length 
10 mm. 

Notes: There are two remarkable types of variation within the rassen- 
kreis which support the supposition that this rassenkreis is a natural 
group: going from south to north (a) there is an increase in the number 
of ventrals and (b) an increase in the intensity of pigmentation. These 
two characteristics have already been observed in reptiles by Hellmich, 
1950, namely, in the genus of lizards Liolaemus from Chile. 

C. m. centralis occupies a somewhat peculiar position. It has a high 
subcaudal count, but the pigmentation resembles more that of the south- 
ern race (adults). It is therefore suggested that it is a more recent race, 
as already pointed out by Smith, 1942. Of course, much more material 
is needed to confirm this supposition. 

The characteristics of pigmentation and the increase of subcaudals 
seem to uphold the opinion expressed by Ortenburger, 1928, and Hartweg 
& Oliver, 1940, to the effect that mentovarius “is a tenable form, and 
that the juvenile patterns . . . preclude the possibility of its being ab- 
normal /ineatus.”” The following facts support their conclusion: (a) 
There is one increase of pigmentation from north to south shown by the 
series festaceus-lineatus and anthonyi, and another (probably more natu- 
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ral) increase of pigmentation from south to north in the rassenkreis 
mentovarius. The end forms representing the extreme pigmentation of 
the two clines are /ineatus and mentovarius, respectively. (b) There is 
an increase of ventrals (subcaudals) from south to north in the rassen- 
kreis mentovarius but a decrease towards /ineatus and another decrease in 
testaceus, which according to Ortenburger, 1928, is the ancestral form of 
C. lineatus. Thus, once again the two forms of the two groups showing 
maxima are l/ineatus and mentovarius mentovarius. In occupying the 
most southern position and in having the peculiar characteristic of the 
two labials fused, the mentovarius rassenkreis seems to be the most recent 
group of races, for it combines the characters of both groups (super- 
species) of the subgenus Masticophis: flagellum (C. m. centralis) and 
taeniatus (C. m. mentovarius and C. m. suborbitalis). This seems to con- 
firm the suggestion of Hartweg & Oliver, 1940, that “the relationships 
of mentovarius with the flagellum group are . . . more remote than has 
been believed.” 

For the loan of specimens the author is indebted to Dr. D. Cochran 
of the U.S. National Museum, to Dr. A. Loveridge of the Museum of 
Comparative Zoology and to Dr. F. Fernandez Yepez of the Facultad de 
Agricultura Universidad Central de Venezuela. For their assistance in 
the preparation of this contribution the author is grateful to Dr. J. A. 
Rivero of the University of Puerto Rico as well as to Messrs. S. Perez 
and L. Zusne of Caracas. 

After this paper was completed I have received a publication by HELLMICH 
(Acta Biol. Venez., 1953, vol. 7, No. 8, pp. 146-154) which confirms this supposi- 
tion. Of the 10 specimens from Venezuela described by Hellmich, all show 
markedly lower subcaudal counts (33-105), than those shown by the Central 
American form. 
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Notes on the Behavior of Chionactis occipitalis 
By JAMES W. WARREN 


Observations on the activity of the Shovel-Nosed Ground Snake, 
Chionactis o. occipitalis have revealed some interesting behavior patterns 
which should be added to those already recorded for the genus by Klauber 
(1951). 

The most widely employed method of collecting the snakes, driving 
desert roads at night and detecting them by the lights of the car, fails to 
reveal their natural reactions to light and danger. When collected in this 
manner the snakes are almost invariably seen moving with great rapidity 
across the pavement. Only rarely is one captured lying quietly on the 
road. This leads the collector to believe that Chionactis is a very active 
reptile and that it may not have time to absorb heat from the black as- 
phalt, as do so many other desert snakes. 

Although Klauber comments on the inefficiency of using Coleman 
lanterns as a means for collecting these reptiles, this method was em- 
ployed with great success in observations on their behavior. If, instead of 
traversing the roads in search of specimens, one takes to foot and with 
the aid of a lantern follows the tracks of the animals in the sand, not 
only are more specimens discovered, but they are observed under more 
natural conditions and thus supply opportunity for new observations. 
Such collecting requires special conditions, namely an expanse of sand 
and no wind, and, therefore, does not prove satisfactory in all areas, or 
at all times. However, where sand dunes and absence of heavy vegetation 
exist, the technique may be employed with great efficiency. 

On the evening of May 5, 1951, a car was used to drive along the 
paved roads among the sand dunes a few miles east of Palm Springs. 
Conditions were supposedly ideal: no wind, no moon, road temperature 
31°C., air temperature 29°C. After two hours of driving, 8:30-10:30 
P.M., nothing had been seen except one Coleonyx. During this time one 
person had been walking over an area of about 100 square yards in the 
sand dunes and had collected twelve Chionactis. The same results were 
obtained one year later on April 4, 1952, at the same locality. Collecting 
between the hours of 7:30 and 9:00 P.M., by car one Crotalus cerastes 
was captured while the individual on foot had collected two C. cerastes 
and seven Chionactis. It should be noted that collecting on the sand 
after 11:00 P.M. brings little reward as there are enough tracks by this 
time to render the issue confusing. 

The principal area of study was located some four miles east of Palm 
Springs, California. The terrain consists of low rolling sand hills with 
small washes separating them. It was in one of these washes that this 
work was carried out. Interestingly, a quarter of a mile in any direction 
from this wash, the number of Chionactis drops off tremendously. The 
factor responsible for this population density over both favorable and 
unfavorable areas is unknown. The vegetation consisted of the ever- 
dominant Larrea divaricata separated from each other by some twenty feet. 
In the spaces between the Larrea were various small plants: Coldenia 
plicata, Petalonyx thurberi, and several species of Oenothera and Eriogo- 
num. This year the Abronia and other small annuals were exceptionally 
abundant. Wind is not too much of a factor because of the protection 
afforded by the San Jacinto mountain range, but its effects can be seen in 
the small drifts around the bases of the creosote bushes. Numerous ro- 
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dent burrows are present under the Larrea and Dipodomys deserti has 
been taken at this location. The only reptiles the writer has ever taken 
here have been Chionactis o. occipitalis, Crotalus c. laterorepens, Dipso- 
saurus d. dorsalis, and Uma notata inornata, but there certainly should be 
Phrynosoma m’calli, Arizona elegans eburnata, and possibly Pituophis 
catenifer affinis. 

On first following the tracks of Chionactis it is seemingly apparent 
that the animals are aware of their destination. The tracks emerge from 
one creosote bush and lead directly to another and thence to the next until 
the animal is found or the track lost. However, upon backtracking to see 
where the animals had come from, it was found that the tracks invariably 
led directly back to an intricate maze of tracks. This maze covered an 
area of some ten or fifteen square feet next to a creosote bush. Appar- 
ently the animals emerge from under the bush and begin foraging, cross- 
ing and recrossing their own tracks, but not wandering too far afield. It 
appears as if an invisible fence were holding the animals within a limited 
area until they are disturbed. The single track leading away from this 
labyrinth is quite obviously made by a frightened individual. A fast- 
moving Chionactis whips its tail around the corners and leaves a charac- 
teristic track mark not found in those of undisturbed specimens. The 
introduction of a collector upon the scene probably causes the snake to 
flee and continue fleeing until danger has passed. It has been observed in 
captive specimens that Chionactis will attempt to escape by fleeing, rather 
than burrowing. If this is the case, then the approach of an automobile 
would certainly stimulate a nearby Chionactis to “run,” and if it should 
happen to head across the highway, the observer would probably misinter- 
pret this as natural activity. The avoidance of the collector's light is so 
great in these snakes that if many specimens are desired, one must literally 
chase the animals across the sand dunes; more snakes will be captured if 
the collector actually trots along the track and reaches the snake before it 
has had time to conceal itself in the brush. It is interesting to note that 
when a specimen is approached within five or six feet it ceases to move 
and lies very still, apparently attempting to avoid detection. 

Photophobia in Chionactis is indeed a complex problem. The animals 
are certainly nocturnal, implying a negative reaction to sunlight. How- 
ever, more and more specimens are being recorded in the late afternoon 
before sundown, thus posing a problem with no immediate answer avail- 
able. Possibly it will be found that temperature as well as light are among 
the controlling factors. On the other hand, Chionactis is definitely photo- 
phobic to artificial light. Snakes chased into a creosote bush seek the side 
of the bush away from the brightest light. If the intense light of a Cole- 
man lantern is held near the ground on one side of the bush and a flash- 
light on the other, the snake invariably orients itself near the less intense 
light, in this case the flashlight. A very interesting reaction along this 
line was accidently observed on the evening of May 10, 1952, at the Palm 
Springs sand dunes. A flashlight was being used to watch a Chionactis 
slowly moving toward a creosote bush. The beam of light struck the 
ground a few inches in front of the specimen. When the snake reached 
the spot of light, rather than crawl through it, it made its way around and 
continued in the same direction it had been going. This particular indi- 
vidual repeated these actions three consecutive times. Four other Chionac- 
tis seen later that same evening reacted in the same manner. 

Another problem concerns the means whereby Chionactis, or any other 
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nocturnal snake, living in the sand or down a rodent burrow, knows 
when it is dark enough to emerge. Temperature change of the soil at 
eight inches under the surface between 7:00 P.M. and 8:00 P.M. is so 
small that it seems impossible for this to be the factor. It is more prob- 
able that the snakes occasionally move during the day to test their environ- 
ment, and should they come to the surface and find it dark and of a suit- 
able temperature, they emerge and remain there until conditions change. 
However, an added complication to this problem is the fact that Chionac- 
tis in captivity occasionally emerge from the sand in broad daylight for 
no apparent reason. Temperatures of captive individuals tell us little. 
They vary from 24 C. to 31 C. Whether the crowded conditions of a 
cage or hunger cause the animals to be overactive, or whether diurnal 
activity is more common than we believe, is something which deserves 
more examination. Cowles (personal contact and 1920) has observed 
four cases (ten individuals) of diurnal activity in C. occipitalis. 

The stimulus to begin this work on Chionactis was the observation of 
a strange pattern of behavior in these snakes: their attempt to climb 
creosote bushes when disturbed. This curious behavior was first noted on 
April 6, 1952, at 9:00 P.M. The sun had set, but a three-quarter moon 
almost directly overhead gave considerable light. A Chionactis was dis- 
covered lying motionless beneath a creosote bush. Upon reaching through 
the branches to capture the animal the tail was accidentally touched. Im- 
mediately it raised its head and ascended the bush. At the time this was 
merely noted as an interesting, but insignificant observation. However, 
the next Chionactis found that evening was purposely teased and, like the 
first specimen, its first reaction was to climb the creosote bush. Two more 
individuals captured that evening obliged by unhesitatingly ascending the 
branches of the creosote when disturbed. It would seem, even from these 
meager observations, that this is a common trait with the species rather 
than a coincidence. Certainly it has survival value; not only does the bush 
provide concealment for the snake, but the dark and light banding of 
Chionactis perfectly simulates the branches of Larrea, which have dark 
nodes and light internodes. 

To further study this supposedly unique behavior, a trip was made on 
May 10, 1952, to the aforementioned location. The results were quite 
convincing in their implications that Chionactis habitually ascends Larrea 
when danger threatens. To quote from the field notes: 

“Chionactis discovered in open—ran to Larrea, did not climb. Avoid- 
ed light. After two minutes of skirting bush, it climbed bush with no 
probing—as high as possible. When reached for, it struck at my hand 
and fell to lower limb. Upon shaking the bush it began to climb again. 

“Chionactis under Larrea, avoided Coleman lantern by moving to 
other side of bush. Went under root and started to burrow. I pulled it 
out and it remained motionless on the surface. After two minutes it 
climbed Larrea without further stimulation. 

“Chionactis seen under small Larrea, very thin bush. Animal was 
buried with only two inches of tail exposed. Pulled out of sand, reburied. 
Pulled out again, climbed about eight inches into bush but immediately 
descended and buried.” 

The reluctance of this last specimen to climb may be explained by the 
fact that we observed this animal while standing, therefore, illumination 
was from above, and, as previously mentioned, these snakes show definite 
avoidance of a light source. 
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Whether or not Chionactis climbs for any other reason than to escape 
is an interesting question requiring further study. In an attempt to ascer- 
tain more information, eleven specimens were placed in a cage (three by 
six feet) with about two inches of sand covering the bottom. A creosote 
bush was simulated by placing branches of Larrea upright in a board and 
covering the base with sand. The bush was necessarily much smaller and 
thinner than a normal creosote in the desert. All the specimens were 
placed in the cage simultaneously on June 1 at 10:00 A.M. They crawled 
directly to the bush and ten of them submerged. The other remaining 
individual raised its head three inches off the ground, caught its chin 
over a branch and ascended the bush as high as possible. Here it remained 
for eight minutes, after which it descended and submerged in the sand. 

On June 4 at 4:00 P.M. one of the Chionactis was seen at the top of 
the bush. No one had been near the case for over an hour. The animal 
had apparently been in the open for sometime as its temperature was just 
slightly lower than that of the air. 

Ordinarily the animals were hesitant about climbing the bush even 
when “provoked.” This is probably due to several factors. The bush was 
snuch thinner than the ordinary size Larrea and, therefore, to the snake, 
may have looked more like a thin netting, rather than a hiding place. 
Also, the lighting used was necessarily from the top or sides and thus 
was shining through the bush. On the desert a flashlight or Coleman 
lantern was held on the ground and probably made the bush loom above 
the snake as a dark, concealing object. 

The question whether Chionactis is arboreal of its own accord still 
remains. The discovery of one specimen in the bush of its own volition 
only accentuates the problem; it certainly does not answer it. It is con- 
ceivable that Chionactis climbs bushes in search of food. Possibly this 
behavior may be heightened in the fall when food is scarcer. A study of 
the food supply and any vertical movement it possesses should supplement 
further studies on Chionactis behavior. 

It is doubtful if temperature is a factor in making them climb. No 
results along this line were obtained in experiments, except to determine 
that a superheated substrate caused the animals to seek the branches of the 
bush. Such a condition in the desert would probably keep the animals 
beneath the sand as they would have to pass through the hot surface sand 
le cMerge 

These observations simply serve to reveal the existence of certain novel 
behaviorisms, on which further field work must be carried out before any 
conclusions can be drawn. 
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Case Reports of Two Gila Monster Bites 
By FREDERICK A. SHANNON 


An 18-inch specimen of Heloderma suspectum was acquired in Sep- 
tember of 1952 from Dr. Charles Lowe of the University of Arizona. 
The lizard was captured by Lowe at Tucson and had been used by him 
for certain physiologic studies. It had not been harmed in any way. The 
lizard was carried to three different army posts during the course of the 
winter and spent considerable time in a sack, cages being built as fre- 
quently as possible. Feeding was infrequent, but the animal’s metabolic 
activities were not high as it was usually in a torpor caused by the chill 
of night. For the past month the lizard has been in a cage at Camp 
Desert Rock, Nevada, and has had frequent feedings of raw eggs. At the 
time it inflicted the following bite it was in good condition although 
demonstrating the usual sluggish nature of captured specimens. 

On the night of March 19, 1953, an officer removed the Gila monster 
while the author was away and carried it to the officers’ bar, where he 
proceeded to put on a wild animal show. The officer’s cupidity, increased 
by recent imbibation of two beers, six martinis, and five scotch-and-sodas, 
caused him to indulge in a game of Russian roulette, which was to have 
consisted of poking his right index finger into and out of the Gila mon- 
ster’s widely opened jaws. The first attempt was unsuccessful, and the 
lizard bit him firmly on the finger at the junction of the nail. After suf- 
fering three or four more good bites, each more distal than the preceding, 
the officer was able to pry loose his lacerated and freely bleeding finger. 
It was estimated that the lizard had indulged in a successful chewing 
time of some six or seven seconds. After freeing his finger and being 
startled into momentary sobriety, the officer vigorously milked his arm, 
hand, and finger in an attempt to express as much venom as possible 
from the bleeding terminus. A rather tight tourniquet was applied within 
minutes to the finger, and for a feeling of extra security, two or three 
more were applied extending up the forearm. The tourniquets were 
removed at intervals during the 45 minutes following the bite which 
occurred at 10:30 P.M. and were off at the time of the author’s arrival 
at 11:00 P.M. One of the medical aid men gave the officer 0.3 cc. of 
adrenalin intramuscularly at 10:50, fearing that he would go into shock. 
On arrival the patient was found sitting up on an examining table drink- 
ing coffee and suffering considerable pain. The pain had not been noticed 
until a few minutes preceding but was probably only masked as large 
amounts of alcohol are amazingly effective in producing effective anal- 
gesia. The patient's blood pressure was 190 systolic and 90 diastolic and 
his pulse rate 92. The patient was apprehensive and by 11:05 P.M. his 
pain was so severe that a quarter grain of morphine tartrate was given 
intramuscularly. As the patient was a large, young, strong, and obviously 
healthy male (75 inches, 220 Ibs., 29 years old), incision and further 
application of the tourniquet were not employed. Difficulty was experi- 
enced in obtaining a good subjective history as the patient’s sensorium 
was masked by alcohol. It was noted that his hand and the first three or 
four inches of his arm were moderately swollen and hyperemic, and that 
considerable swelling existed in the index finger. Both swelling and pain 
were greater than could have been caused by the tourniquet. 
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By 11:45 P.M. the effects of the adrenalin had diminished to the 
point that the patient’s blood pressure was down to 146/76 and the pulse 
rate was 72 beats per minute. One gram of streptomycin was given intra- } 
muscularly at this time as well as a booster doze of one-half cc. of tetanus 
toxoid. The pain was pulsating in nature, shooting up the arm to the 
height of the deltoid insertion, while a steady burning pain was super- 
imposed in the injured finger. At midnight a half-grain of intramuscular 
codeine sulfate was administered. At this time a blood count was per- 
formed and a mild leucocytosis of 11,700 was noted. The differential 
count of 54 neutrophiles, 44 lymphocytes, and two eosinophils was within 
normal limits, although slightly high in lymphocytes. Correct evaluation 
of the leucocytosis is difficult as both alcohol and reptile venom may pro- ; 
duce it. 

The pain increased steadily until 12:50 A.M. in spite of the morphine 
and codeine. As it was now felt that central nervous symptomatology 
due to the venom would be minimal, another quarter grain of morphine 
was given. At 1:00 A.M. the lacerated finger was dressed and the patient 
removed by stretcher to his quarters. He was exhausted by walking a 
few feet to his bed, his respirations increasing from 22 per minute to 45. \ 
His staggering gait was undoubtedly due to morphine, codeine, and 
alcohol, but it is not likely that these substances were responsible for the 
hyperpnea. The blood pressure checked 126/76 and the pulse had in- 
creased to 90. Within five minutes both pulse and respiration diminished 


to normal and the patient dropped off into an uneasy slumber. Blood ' 
pressure, pulse, and respiratory checks were made at three different times 
during the night and were found to be normal. The patient does not , 


recall these visits, and as he was not unconscious no serious attempt was 
made to awaken him. 

The patient slept throughout most of the next day, and when awake 
he was weak and dizzy and had a dull roaring in his ears which was not 
marked enough to be termed a tinnitis. The author knows the patient 
personally and feels that his symptomatology was too marked to be ade- 
quately explained by a hangover from the alcohol and opiates. By the 
second day the patient was still slightly weak and tired easily, but he 
resumed his normal activities without undue fatigue. At no time since 
the second day has the finger hurt when at rest. 

The finger was slow in healing and on the day following the bite was 
still considerably swollen with a slight purulence under one tooth mark. 
This responded to continued use of streptomycin and by the third day 
the hand was improved to the extent that the patient tried using a screw- 
driver. He had exerted only a slight effort when the lacerations broke 
open, allowing escape of a small quantity of serosanguinous fluid. At this 
writing, a week after the bite was inflicted, there is a local hypesthesia 
and pain to pressure. 

The author was bitten by the same Gila monster last September when 
he inadvertently grasped the sack containing the lizard. The bite was 


through two layers of cloth and was inflicted as a momentary, slashing | 
wound a quarter-inch deep on the terminal phalanx of the third right 
finger. The bite was extremely painful for two hours, and a slight swell- ) 
ing was noted which was restricted to the finger. Nausea was experienced 
but was probably due largely to pain and the heat of the day. A slight 


tinnitis was present two hours after the bite and lasted the rest of the day. 
No other systemic symptomatology was noted. The finger was painful to 
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pressure for a week, and for three days it would bleed if at all exerted. 
No prolongation of clotting time was detected in the escaped blood. 

The above cases have been presented in detail due to a paucity of 
accurate information available regarding Gila monster bites. While the 
data are in large part negative, it is likely that a prolonged bite of a large 
Gila monster on a small person could produce extremely grave symp- 
tomatology, even though most of the deaths recorded in the literature 
may be discounted. 


WICKENBURG, ARIZONA 





Scaphiopus bombifrons, a State Record for Arizona 
By FREDERICK A. SHANNON 


While examining Arizona reptiles and amphibians in the collections 
of the Chicago Academy of Sciences, I discovered an example of Scaphio- 
pus bombifrons collected at Willcox, Cochise County, Arizona by Dr. H. 
K. Gloyd, and another specimen (CAS 10181) from 9 miles east of 
Lowell, Pima County, Arizona. Later I had the opportunity to examine 
the remainder of Dr. Gloyd’s Willcox collection, now housed in the Uni- 
versity of Michigan Museum of Zoology. This represents a total of 40 
specimens from Willcox. Dr. Gloyd remarked that he collected the entire 
number of Willcox specimens in a short time from temporary pools 
formed by a heavy rain. Still another example of S. bombifrons from six 
miles south of Charleston, Cochise County (UMMZ 70035) is labeled as 
Scaphiopus h. hammondii. The fact is apparent that the species not only 
occurs in at least the southeast corner of the state, but that it is probably 
not uncommon. Examination of other museum collections may turn up 
many additional Arizona examples of S. bombifrons labeled as S. ham- 
mondii. 

Other specimens of Scaphiopus bombifrons from the American Mu- 
seum of Natural History (AMNH Nos. 53058, 53060-62) are labeled as 
being from between Ajo and Gila Bend, Pima and Maricopa counties, 
respectively. I examined only specimen No. 53058, a male, distinctly 
differing from the Willcox, Lowell, and Charleston toads in being nearly 
twice as long, in having a deeply pigmented thenar breeding patch, and 
in possessing a dark brown throat. Although these differences could be 
subspecific in nature, especially as the two physiographic ranges are quite 
different, my suspicion that the locality data were wrong was supported 
by Charles M. Bogert' who stated that the toads were undoubtedly mis- 
labeled and were actually from Chihuahua. Examination of other mate- 
rial from Chihuahua in the American Museum, captured by the same 
party as collected the supposed Arizona material, supports this conjecture. 
Stebbins? (p. 202), having no other Arizona material to compare, and 
having no reason to doubt the locality data, lists AMNH No. 53058 as 
being from Arizona. His data which may be presumed to be wrong are 
the only previous recording of Scaphiopus bombifrons from Arizona. 

It was my original intention to examine material from the total range 
of S. bombifrons, to work out any subspecies which might be present, and 
to determine the specific relationship, if any, to Scaphiopus hammondii 
intermontanus. Head width, head length, total length, and rear foot 
1 Personal communication. 


2 Robert C. Stebbins, Amphibia of Western North America, pp. xviii -+ 539, Univ. 
of California Press, 1951. 
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length measurements were done on a total of more than 90 specimens of 
S. bombifrons from Arizona, Colorado, Kansas, Oklahoma, Texas, New 
Mexico, Wyoming, and Chihuahua, Mexico. Similar measurements were 
recorded for more than 50 specimens of S. 4. hammondii, largely from 
Arizona, and 12 specimens of S. 4. intermontanus from northern Arizona 
and Utah. Skin flaps were raised over the skulls of as many of all species 
as was feasible or consistent with museum policy. While specimens of 
S. bombifrons from Wyoming look quite different from Colorado or Ari- 
zona specimens, there are no apparent criteria of differentiation. The 
above measurements are not even sufficient to differentiate S$. bombifrons 
from S$. hammondii, although the two species are easily separated on bases 
of cranial characteristics as well as color. Original intention to examine a 
larger series and subject the data to statistical analyses has been postponed 
due to my induction into the army. 

Although there is some evidence to justify belief that S. 4. intermon- 
tanus is actually a subspecies of S. bombifrons, there is no alternative at 
present than to list hammondii, iniermontanus, and rectifrenis as sub- 
species of Scaphiopus hammondii and bombifrons as a separate species 
occurring through a large part of the ranges of S. 4. rectifrenis and S. h. 
bombifrons. 

I should like to thank Dr. Angus Woodbury, Dr. Howard K. Gloyd, 
Mr. Charles Bogert, Dr. Hobart M. Smith, Dr. Robert C. Stebbins, Dr. 
Norman Hartweg, and Dr. Charles Walker for the loan of specimens and 
for useful suggestions. Special thanks are due Dr. Gloyd for supplying 
details for this note that are not available to me from my present army 
position. 


WICKENBURG, ARIZONA 
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Methods of Feeding Captive Snakes 


By Cart F. KAUFFELD 


That most captive snakes prefer freshly killed or other dead food is 
a fact still unknown to many experienced herpetologists. Apparently only 
a few zoo men and private fanciers have learned this, yet it can be said 
that snakes generally will accept dead food. Not only will they take dead 
food in preference to live, but most will refuse live food entirely. The 
reputation snakes have gained for starving themselves to death in cap- 
tivity may be due to their often refusing to make a kill. Offered no alter- 
native, they fast, but if given dead prey, most will feed readily and 
voraciously. Those insisting on live prey are exceptional and of rare 
occurrence. It is no exaggeration to say that in the large and varied Staten 
Island Zoo snake collection, for instance, no less than 98% of the speci- 
mens not only feed voluntarily, but on dead food. 

Aside from the Cottonmouth Moccasins, Natrix and Thamnophis— 
snakes that will take strips of fish or whole dead fish offered to them in 
a shallow pan—many snakes of the mouse and rat-eating types can be 
deceived into taking strips of beef, horse meat or heart muscle. Some 
years ago in the laboratory of experimental biology in the American 
Museum of Natural History, it was customary to cut up beef heart into 
strips of appropriate size, place the pieces in pans which were then placed 
in a cage of white mice. The food was left there for thirty minutes or an 
hour until well saturated with mouse scent, and then offered to a cage 
full of Prairie Rattlesnakes. Without exception the rattlers gorged them- 
selves on this highly unusual diet. Such a diet is not recommended oyer 
an extended period of time, since it lacks so many of the nutripheltvreS 


quirements that snakes obtain from whole animals. Anoth of Fase em-.  “% 


ployed by a snake fancier acquaintance of the writer consisted~of cuttihg® ' 
hair from white rats and dipping strips of beef into the clipped hair. The ,,, 


hair apparently carried enough of the rat scent to make thts vafiYacthd !¥o4 


food to a dozen young bull snakes who tripled their size insix months _ 
on this diet, although it was occasionally supplemented with mOHOTET TAN 
animals. WO a 
Even the most sensitive and nervous species and individuats “the >_ 
might say especially the more highly strung temperamentally—are more 
likely to welcome pre-killed prey instead of living. Snakes such as cobras, 
mambas, and rattlesnakes almost always accept dead food from the very 
first. In the rare instances where there is still a preference for living prey, 
a specimen may be weaned away from live food by simulating slight 
motion in the proffered item. A fifteen-inch placental forceps, an instru- 
ment commonly used by obstetricians, has been found to be the most prac- 
tical means of holding out food to all snakes as well as to alligators and 
lizards. With this, the keeper's hand and arm are at a sufficient distance 
from the snake to prevent causing a distraction or confusion in the appre- 
hension of the prey. Needless to say, it is safer when presenting food to 
dangerously venomous forms. An improvised forceps can be fashioned 
easily of wood—the two prongs whittled to shape and fastened to a block 
at their bases, thus providing spring action when pressed together. 

Most snakes adjust with amazing rapidity to such hand-feeding, but 
even freshly captured specimens will accept dead food as such very soon. 
In fact they seem naturally inclined to accept it. Many years ago, the 
writer offered an adult brown rat—dead for at least 36 hours and with 
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decomposition quite far advanced—to a large timber rattlesnake only 
three days captive. There was little optimism about the snake taking the 
rat, yet to my amazement it did so. Since then it has been observed re- 
peatedly that advanced state of putrefaction not only does not deter the 
snake from accepting the morsel, but often seems to make it more attrac- 
tive. It is the custom at Staten Island Zoo to feed certain cages one day 
and to use the refused items in other cages the next. Quite often the 
carcasses are quite bloated and highly odoriferous, but many hardy feeders 
are not in the least dismayed by this. A group of prairie rattlesnakes is 
outstanding in showing a decided preference for such decomposed items. 
Would this indicate that snakes are more often carrion eaters in the wild 
than we suppose ? 


I have mentioned elsewhere (Amer. Midl. Nat., 1943, vol. 29, No. 3: 
610-612) the method of feeding sections of animals (as mouse legs and 
heads) to small snakes, as well as killing and freezing food items for 
storage or to arrest growth where a certain size is required to feed young 
snakes. This method has several obvious advantages not the least of 
which is the elimination of the laborious and expensive maintenance of 
the food animals, but one precaution must be observed: thorough thaw- 
ing must be assured before feeding to snakes, otherwise gastro-enteritis 
may result. Apparently thawed morsels may yet have a frozen core. Each 
should be tested by pressing the midbody between thumb and forefinger 
to make certain that all tissue is flaccid. At the same time rigor mortis, 
especially of the limbs and back, should be broken by manipulation. 


The practical value to the reptile keeper of feeding dead food is obvi- 
ous. It eliminates the need for watching aggressive prey, such as rats, to 
see that they do not harm the specimen should the snake refuse to attack 
or defend itself. Food can be left in the cages overnight without fear of 
dire consequences to the snakes, and without the difficulty of removal (as 
of live mice) next morning from hiding places in the cage. It eliminates 
for the most part the danger of having the most aggressive individual 
getting everything and the more shy retiring specimens getting nothing. 
Hand-feeding of dead prey is best because each snake can be given the 
proper amount, and at the same time an accurate record of individual 
consumption can be kept. But above all, the fact remains that most snakes 
prefer dead prey in captivity, and lacking this, will starve to death rather 
than kill their own food. 

It is not to be assumed that herein lies the whole solution to inducing 
captive snakes to feed. There are several other factors that must be taken 
into consideration. It is quite apparent that olfaction is the most impor- 
tant sensory cue stimulating a snake to feed, with the visual stimulus 
probably least important, yet the snake keeper must study the idiosyn- 
crasies of each specimen. Many a snake will refuse food until it is at- 
tracted by some slight motion. This does not mean that it prefers living 
prey, but that it needs its curiosity aroused by movement to initiate the 
ultimate acceptance. In some instances, feeding must be induced by irri- 
tation. Slapping it rudely in the face with a dead mouse several times 
will induce many a snake to seize the morsel in anger. Then the swal- 
lowing reflex comes into play. The keeper “freezes in his tracks’ while 
the snake proceeds with deglutition. Such individuals usually change their 
habits in time and no longer require such odd treatment. Many feed 
more readily if the keeper indulges in a mild tug-of-war with them; reac- 
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tions to this have been so violent at times as to tear a mouse in half. 
Although feeding then proceeds voraciously, most such individuals will 
ignore a mouse lying lifeless on the floor of their cage. Many snakes 
require close confinement, darkness, and absolute seclusion before they 
accept food. There is no generalization that can be made about any one 
species concerning such habits—any individual of any species may show 
any of these traits. Within a population of one species the whole gamut 
of such feeding vagaries may be exhibited. The reptile keeper must ex- 
periment with each individual until he learns its particular preferences. 

Yet even with such close study and after many trials, failure may still 
persist because one simple factor has not been considered. One of the 
commonest failings of the inexperienced is inadequate heat. A potentially 
“good feeder” may yet refuse food if the average temperature is too low. 
Although temperatures as high as ninety degrees Fahrenheit or higher are 
excessive, 80 degrees F. seems optimum for snakes of tropical as well as 
temperate climates. A range of 75 to 85 degrees is adequate, and most 
snakes feed readily within these ten degrees, but temperatures much 
below 75 degrees bring a sharp disinclination to feed. There are excep- 
tions, but temperature should be considered first where a snake fails to 
feed and conditions otherwise seem favorable. Inability to recognize signs 
of hunger often contribute to failure. Any unusual activity or prowling 
can be assumed to be a search for food. Most snakes are more inclined 
to feed immediately after shedding their skins than at any other time. 
This is the best time to offer food to new specimens. Most snakes refuse 
food during the opaque state preceding shedding, others feed throughout. 
Many gravid females fast during gestation, yet feed voraciously after 
having their young or laying their eggs. Others feed voraciously while 
gestating and decline sharply after the birth of their young. 

In addition to the advantages of feeding dead food, the reptile keeper 
is well advised to keep down the size of the food morsel and the size of 
the meal. Because a snake is capable of swallowing a fullgrown rat is 
yet no reason for feeding it fullgrown rats—better a meal of several mice, 
or a halfgrown rat. Occasionally some snakes are dismayed by a large 
morsel although it is probable that they would not hesitate to take it in 
the wild. Occasionally some snakes will display a remarkable discrimina- 
tion, refusing mice although accepting rats of the same size, or vice-versa. 
Overfeeding is always to be avoided: rather feed more frequently than to 
feed large quantities. Most snakes seem to thrive best when fed every 
week or ten days. Certain species maintaining a higher metabolic rate, 
notably racers, whipsnakes, cobras, mambas, tiger snakes and similar 
species, require food every other day or every fourth day. Many snakes 
show a decided tapering off after voracious initial feeding. This is usually 
indicated by a rotundity of habitus and reduced activity. Once such a 
state has been attained, feeding should be kept at a minimum. For ex- 
ample, a fullgrown African Puff Adder can be maintained for years on 
one mouse a week. Over-enthusiastic fanciers often kill ready feeders by 
feeding them all they will eat. At best, such overfeeding results only in 
wholesale regurgitations. 

All the preceding serves to make one point manifestly clear, that re- 
gardless of species, the ophiculturist is always dealing with individuals, 
and that no generalizations can be made concerning the reaction of any 
one species to captivity. 

STATEN ISLAND ZOO, NEW YORK 
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NEWER TREATMENT OF MOUTHROT IN SNAKES. — AI- 
though canker or mouthrot is a rare and negligibly important disease in 
a well-kept snake collection, a simple and highly effective cure has shown 
tremendous clinical success in recent years. Sulfamethazine, prepared by 
the Lederle Co. under the trade name of SULMET, has proved so effec- 
tive that no snake collection need harbor a specimen with a mouth infec- 
tion. The preparation is a 25% aqueous solution, and is very simple to 
apply. A self-prepared solution of the powdered sulfamethazine should 
not be attempted, for it will result only in a useless suspension. 

Application of the solution can be made with a cotton swab, camel’s 
hair brush, or a syringe—preferably a small hypodermic syringe, with or 
without a needle, depending on the type of hub. In treating the inside 
of a snake’s mouth with any liquid preparation, the head should be held 
down or horizontally—never tilted up—otherwise fluid may enter the 
glottis, eventually reaching the lung and causing pneumonia. The caseous 
deposits so characteristic of most mouthrot should not be removed. Some 
of the larger pieces will be washed away by irrigation or by swabbing, 
but cleansing the infected area is not indicated. Such a procedure merely 
exposes fresh tissue to the action of the bacilli. This is true of all canker 
treatment regardless of the drug used. Sulfamethazine is so effective that 
usually only one or two treatments are necessary except for the more tena- 
cious cases. It is also wise to use it as a prophylactic where a specimen 
has suffered a mouth abrasion from whatever cause. So far SULMET has 
been 100% effective in producing cures, in my experience, although it 
may be ineffective in the rare instances where a virulent bacteremia or 
toxemia is fatal in a few days. Where such a condition is suspected, injec- 
tions of SULMET might be indicated.* 

For those of us who have struggled for years with Zonite, potassium 

permanganate, hexylresorcinol, and other compounds in treating this 
minor scourge of live snake collections, SULMET offers a happy solution 
to the problem. It is apparently harmless to snakes and can be used to 
advantage for swabbing wounds and skin abrasions. It might be appro- 
priate to mention here that all phenol compounds—any coal tar deriva- 
tives—should be avoided scrupulously in treating ophidian ailments of 
any kind, or in disinfecting their quarters. Coal tar products are so highly 
toxic to snakes, and probably to all other reptiles as well, that a minute 
quantity left in some cage crevice can cause death even after the most 
thorough washing, rinsing and drying. The writer has known snakes to 
die from contact with tree branches even after weeks of exposure to out- 
door weather to remove traces of treatment with phenol or cresol. 
Chlorine compounds, on the other hand, although equally effective for 
both disinfecting and antisepsis, are harmless even in rather strong solu- 
tions, and can be used freely for any purpose—Cart F. KAuFFELD, 
Staten Island Zoo, New York. 
* The sulfonamides for the most part are only effective where adequate systemic 
concentrations of the drug are achieved, and this can only be accomplished by giv- 
ing a large enough dose to give a grain or more per pound body weight either by 
mouth or injection. It would seem that you might expect as good reaction by 
swabbing the mouth with 1/10 normal sodium hydroxide solution. The fact re- 
mains that your paper points out the effectiveness of Sulmet for which I have no 
logical explanation. 





C. R. Schroeder, D.V.M. 
Director 

Veterinary Clinical Research 
Lederle Laboratories Division 
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Variation in the Vertebral Axis of the 
Ambystomidae 


By Paut S. STOKELY* and PAuL A. HOLLE** 


Most of the literature dealing with the skeletons of urodele amphibi- 
ans is limited to a discussion of characteristics applicable only to the 
group as a whole. Exceptional in this regard are the works of Francis 
(1934), Osawa (1902), and Wilder (1902) which are confined to de- 
tailed descriptions of a single species. Hilton (1946) has made prelimi- 
nary studies of the osteology of various genera of Ambystomidae but 
utilized only one or a few specimens within each genus. 

This situation leads one easily to believe that little or no significant 
variation exists in the skeletal features of the members within a family, 
genus or species. To what extent is this true of the family Ambystomi- 
dae? That is the primary question which prompted this study. The pres- 
ent report is concerned chiefly with the variation in the vertebral counts 
both totally and regionally in the several subdivisions of the family. Nu- 
merical variations within a specific region of the vertebral column occur 
in many closely related groups of vertebrates and have been reported on 
by Dwight (1901), Kithne (1931), Howes (1893), Lebedinsky (1925), 
Schultz and Straus (1945) and Sewertzoff (1931). 

The material studied for the present account consists of twenty-four 
specimens which represent three genera of the family Ambystomidae, in- 
cluding seven species of the genus Ambystoma and two subspecies of 
Ambystoma tigrinum and one species each of the genera Dicamptodon 
and Rhyacotriton. Eight of the specimens of Ambystoma texanum and 
one specimen of A. macrodactylum are from the collections of the Uni- 
versity of Notre Dame (UND). The remaining fifteen specimens were 
furnished through the courtesy of Mr. Karl P. Schmidt from the Chicago 
Natural History Museum (CNHM). The specimens were cleared and 
the bones and calcified cartilages stained with alizarin sulfonate of sodium 
(Davis and Gore, 1936). 

The regions of the vertebral column are clearly defined. There is a 
considerable variety of terminology for these regions in the literature but 
the terms used by Francis (1934) seemed the most acceptable. They are 
as follows: (1) cervical—a single anterior vertebra formed of the atlas- 
axis complex and without rib-bearer (Hyman, 1942, p. 115), ribs or 
haemapophyses; (2) trunk—all pre-sacral vertebrae (exclusive of the 
cervical) without haemapophyses but with or without rib-bearers and 
ribs; (3) sacral—usually a single vertebra with strong rib-bearers for the 
support of the sacral ribs and the pelvic girdle; (4) caudal—all of the 
post-sacral vertebrae. 

All of the specimens are of transformed individuals. With the excep- 
tion of the specimen of Ambystoma maculatum whose length is below the 
minimum, each is within the size range for adults given for those species 
for which Bishop (1943) gave maximum and minimum dimensions. 
Nine of the specimens of A. texanum, the two specimens of A. ¢. tigri- 
num, and the specimen of A. jeffersonianum are below the average adult 
sizes given by Bishop. The last named specimen was taken from Michi- 








* Assistant Professor of Biology, University of Notre Dame, Notre Dame, Indiana. 
**Instructor in Biology, University of New Hampshire, Durham, N.H. 
































134 





HERPETOLOGICA Vol. 9 


gan and appeared to be the “smaller, darker form” Bishop describes from 
the North and Middle West. 

One cervical vertebra (the atlas-axis complex) exists in the Amby- 
stomidae as in all urodeles. It is the only vertebra in the entire column 
which fails to appear amphicoelous. 

The trunk vertebrae show a slight variation in number for the species 
and subspecies listed in Table 1. The numbers range from thirteen 
(Ambystoma talpoideum) to seventeen (Rhyacotriton olympicus). The 
two subspecies of Ambystoma tigrinum have fifteen each. Although a 
characteristic number of trunk vertebrae can be assigned to each species, 
an inspection of Table 2 shows that this cannot be done safely if only a 
few specimens are studied. For example, two (20%) of the ten speci- 
mens of Ambystoma texanum examined have seventeen rather than the 
more common sixteen trunk vertebrae. The above evidence tends to sup- 
port the assumption that the variation in costal groove count corresponds 
to variation in vertebral count. The two specimens in Table 2 with seven- 
teen trunk vertebrae also have fifteen costal grooves whereas the rest of 
the specimens have sixteen trunk vertebrae and fourteen costal grooves. 

Several of these species, Ambystoma texanum, A. tigrinum and A. 
talpoideum, are burrowing in their habits. Burrowing as a way of life 
among the Ambystomidae evidently shows none of the tendencies towards 
an increase in the number of pre-sacral vertebrae and reduction of girdles 
and limbs which accompany this mode of life among many lizards (see 
Stokely, 1947). In contrast to this, Ambystoma talpoideum has the least 


stout legs. 

TABLE 1.* Vertebral counts for several genera and species of sala- 
manders belonging to the family Ambystomidae. 

Throughout the trunk region the vertebrae vary slightly but consist- 
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* Where two or more specimens of a species were available, measurements of 
the largest furnished data for this table. 
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ently in size, the anterior being smaller and the size gradually increasing 
caudad. In only one species, Rhyacotriton olympicus, do the vertebrae 
appear to be of equal size all along the region. 

Haemapophyses are not present on any of the trunk vertebrae. Rib- 
bearers are present on all and are of the same length throughout. Each is 
distally forked; in a few cases in the anterior region, the two lateral ex- 
tensions are tangentially fused by a sheet of bone. 

Ribs, united to the rib-bearers by a cartilaginous attachment, are usu- 
ally present on all trunk vertebrae. In a few specimens the most posterior 
vertebra in the trunk region fails to bear ribs, or the rib may consist of a 
mere knob. The proximal ends of all ribs are bicipital except for the 
most posterior one or two. These may be bicipital, but their incomplete 
development plus the limitations of the staining technique, failed to make 
the condition distinguishable. 

The first four ribs are the longest (Rhyacotriton olympicus excepted). 
These tend to become successively longer proceeding from front to back 
while all subsequent ribs gradually become shorter posteriad. The first 
four ribs tend to point ventrad; those immediately adjacent to the pectoral 
girdle (2nd pair) frequently display marked modification. These latter 
ribs are much flattened, boomerang in shape, and have a dorsal expansion 
extending from the central bend. These ribs may also become slightly 
spatulate at their distal ends—probably for muscle attachments. 

Possession of only one sacral vertebra is typical in the urodeles. This 
particular study yielded but two exceptions. One specimen of Ambystoma 
texanum (UND 586) possesses two sacral vertebrae in which the right 
sacral rib is attached to the anterior vertebra, the left sacral rib to the 
posterior vertebra. The other specimen is an A. opacum (CNHM 8510b) 
in which case the sacral rib attachments are just the reverse. 

The sacral vertebra conforms with the general pattern and size of the 
trunk vertebrae. No haemapophyses are present. The rib-bearers are the 
same length as those in the trunk region, but in all cases much sturdier. 
The sacral ribs are longer and stouter than those of the trunk region. 
They are considerably flattened and are connected with the rib-bearer by 
a cartilaginous attachment. 

The caudal vertebrae gradually diminish in size posteriad. The first 
two caudals are very much like those of the posterior trunk region, 
whereas all the subsequent ones (neural and haemal arch components as 
well as the centrum) tend to become more and more laterally compressed. 
This tendency is correlated with the rudder-like design of the tail. 

Except for the first two, all the caudal vertebrae possess haemapophy- 
ses. This series yielded only one exception, Ambystoma macrodactylum 
(UND 555), which has the first three caudals without haemapophyses. 
However, the first pair of haemapophyses of A. jeffersonianum (CNHM 
11076) and A. macrodactylum (CNHM 6970) appears to be incom- 
pletely developed. They are not only smaller but also fail to fuse distad 
to form a haemal arch. The significance of this variation of the first few 
haemapophyses in all species appears to be related to the extent of the 
cloaca. The latter can be observed externally to extend only to that point 
at which the first pair of haemapophyses occurs. 

Transverse processes (the true nature of which is not agreed upon) 
are present on only the first few caudal vertebrae. In the series of species 
examined, the number of caudals bearing transverse processes varies from 
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five to seventeen. For the series of specimens of Ambystoma texanum, 
the variation is from five to ten caudal vertebrae. The first pair is always 
the longest and the subsequent ones are gradually reduced in size. A 
peculiar condition was noted in Dicamptodon ensatus (CNHM 31814) 
in which the distal ends of the fourth through the ninth transverse proc- 
esses are gnarled on the ends, forming an irregular floral pattern. 

It is an interesting fact that the ratio of trunk to caudal vertebrae for 
the specimen of Dicamptodon ensatus (Table 1) is almost exactly double 
that for Rhyacotriton olympicus. The former animal has approximately 
three tail for every trunk vertebra. Such differences quite apparently are 
reflected in the differences in the body-form between the two species. 

Table 2 reveals that the two specimens with the greatest number of 
trunk vertebrae, 7.e., seventeen, also have a correspondingly low number 
of caudal vertebrae: twenty-four and twenty-seven, respectively. This may 
indicate that an increase in the number of trunk vertebrae can be ac- 
counted for on the basis of the incorporation of one or more caudals into 
the trunk region during development. 

An inspection of Table 1 shows that there is a direct correlation, most 
probably coincidental, between the lengths of the animals and the total 
number of vertebrae. The specimens of Ambystoma texanum and A. 
macrodactylum are most out of line in this regard. In Table 2 are com- 
pared similarly ten specimens of A. texanum. The variation occurring in 
total length among the adults of a given species can be accounted for, as 
in the case of A. texanum, largely on the basis of variations in the tail 
lengths. In this series, differences in tail lengths are associated with dif- 
ferences in the number of caudal vertebrae. The longest tailed individual 
does not necessarily have the greatest number of caudal vertebrae. But on 
comparing individuals with the same snout-vent lengths and different tail 
lengths, the longer tails seem to be associated with a greater number of 
vertebrae in that region. 

Tables 1 and 2 show that the number of caudals is distinctly variable. 


TABLE 2. Vertebral counts in ten specimens of Ambystoma texanum. 
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This is of particular interest with regard to the ten specimens of the 
single species, Ambystoma texanum (Table 2). Here the variation in 
number of caudal vertebrae extends from twenty-four to thirty-three. The 
first two specimens in this series are from Caddo Parish, Louisiana, and 
McLennan Co., Texas, respectively. The remaining eight specimens 
(UND 585-592) were all collected on one day from tunnels in damp 
earth and under boards in a flooded area near the Spillway of Reelfoot 
Lake, Tennessee. Here are members of a single population showing varia- 
tions in the number of caudal vertebrae. This is undoubtedly a genetically 
controlled heritable condition like many other meristic variations by which 
members of a given population frequently differ from one another. 
Clearly the total or caudal vertebral number is unreliable as a taxonomic 
criterion in these amphibians unless a representative sample of the popu- 
lation is examined. 

The possibility of caudal mutilation must be considered as a factor in 
the variations in tail length and the number of caudal vertebrae. In none 
of the specimens of Ambystoma texanum examined is there any evidence 
of caudal mutilation except in two cases (UND 590 and 592). In both 
of these cases regeneration is apparently completed* but the regenerate 
portion probably is smaller than the part lost. There is a sharp distinc- 
tion in size between the last original vertebra and the first regenerate. 
In specimen 590 the last six caudals are evidently regenerate and in speci- 
men 592, the last seventeen. Where regeneration is completed, the total 
number of caudal vertebrae perhaps may not be changed. Specimens 588 
and 589, each with a snout-vent length of 62 mm. and no evidence of 
mutilation or regeneration, possess thirty-one and twenty-seven caudals 
respectively. Specimen 590 has a snout-vent length of 61 mm. and thirty- 
two caudal vertebrae, the last six being regenerates. Thus among three 
specimens with comparable snout-vent lengths, the one with the least 
number of caudal vertebrae gives no evidence of mutilation or regenera- 
tion. In the series in Table 2, specimen 592 possesses the least number 
of caudals (24) and seventeen of these apparently are regenerates. But 
this specimen likewise measures least in snout-vent length, 52 mm. 

* “Tt is a very general rule, though not a universal one, that regeneration tends to 
fall somewhat short of a complete restoration of the lost part; a certain percentage 


only of the lost tissue is restored.’” (D'Arcy Thompson (1943): Growth and 
Form, p. 274) 
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Herpetological Notes 
By WILMER W. TANNER 


Notes on the Life History of Plethopsis wrighti Bishop. On June 19, 
1952, while collecting in the vicinity of the type locality of this species, 
which is approximately nine miles southeast of Sandy, Clackamas County, 
Oregon, I secured a series of nine specimens and a clutch of eggs of this 
Salamander. 

The collecting was done on a north slope in a large Douglas Fir- 
Western Red cedar community. There was a heavy undergrowth of herbs 
and shrubs. Salmon Berry was one of the predominant herbs, the latter 
being very noticeable inasmuch as it was in full fruit. The ground was 
covered with a heavy forest litter, and there was a tangle of fallen trees 
in varying degrees of decay. The humidity was high, and the temperature 
was approximately 75° F. All specimens were found in the decaying fir 
trees, either beneath the bark or deep within the wood itself. Although 
parts of two rotting cedar logs were torn apart and the litter examined in 
several places, specimens were not found. 

The clutch of eight eggs was found in a small cavity in the wood just 
beneath the bark of a large fir tree. They were on the upper surface of 
the log in plain sight when a large piece of bark was removed. The egg- 
bearing cavity was actually an enlargement of one of the many trailways 
across the surface of the wood, and was of sufficient size to contain not 
only the eggs but also an average-sized female, which was with the eggs 
when they were discovered. 

The eggs were in a rounded cluster not attached to any part of the 
decaying wood, and there were no indications that they had been attached 
to the bark above. Each egg was stained a rust color by fine particles of 
rotting wood adhering to the surface layer, suggesting perhaps that they 
had been tumbled about in the cavity at or after the time of laying. 

The largest egg had a diameter of 9 mm. and the smallest was 7.5 
mm., with an average of approximately 8.5 mm. for all. By removing 
the wood particles from the surface of the eggs, the gelatinous material 
became translucent, permitting one to see clearly the central yolk. The 
outer gelatinous layer was approximately 1.5 mm. in thickness, whereas 
the central mass was 5 to 6 mm. in diameter, depending on the size of 
the egg. Except for two eggs which were loose, the eggs were connected 
one to another by a small round strand about 1 mm. in diameter and 
ranging from 14-18 mm. in length. 

Although there may be a few variations in size, the appearance was 
very much as described by Stebbins (Copeia 1949, No. 3) for the eggs 
forced by pituitary implants. 

On reaching the laboratory (June 21) I placed the eggs in a large 
glass jar lined with paper towels and containing a small quantity of rot- 
ting wood brought along with the specimens. No embryonic development 
was noticed in one egg examined on June 22. It was suspected that the 
eggs were too recently deposited to indicate embryonic development. On 
July 31, two eggs were examined; neither showed embryonic development. 
On August 8, three more were examined; only one contained an embryo. 
In this, the embryo was well formed, approximately 7.2 mm. long; the 
head and body were well pigmented, with limb buds beginning to form 
and with the lobate gills well in evidence. Actually the stage of develop- 
ment appeared to be approximately the same as that figured by Stebbins 
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(loc. cit. p. 165, fig. 5). If we consider the development to have con- 
tinued at the same rate, then oviposition occurred about June 4th. How- 
ever, because of a higher temperature (72°-75° F.) it seems reasonable 
to assume that oviposition occurred later perhaps nearer June 10, at least 
between June Sth and 15th. 

On August 15th the remaining two eggs were examined. Neither 
showed signs of being embryonated. It is puzzling why only one of the 
eight developed. Great care was taken in handling, both in the laboratory 
and in transit; yet in each case the yolk was intact and gave no indication 
of any development. 

Notes on the Life History of Phrynosoma d. hernandesi Girard. On 
June 26, 1952, a large specimen was collected by Mr. Earl Jolley approxi- 
mately thirty miles south of Tropic and about five miles west-north-west 
of Paria, Kane County, Utah. On August 1, it was presented to me. 
During the interim it was kept in a quart can, being removed at irregular 
intervals for feeding. The food consisted almost entirely of ants. I con- 
tinued the feeding and found it to be a most hardy feeder, snapping up 
ants with ease and rapidity. 

During the night of August 10-11, seven young lizards were born. 
Six were alive, but one had been unable to free itself from the membrane 
and was dead. 

The following data was recorded for the female and young that same 
day (August 11, 1952). 


Weight Total 

No. (grams) Length in mm. 
BYU 11231 18.995 114.5 
BYU 11232 .784 32.6 
BYU 11233 .789 $2.3 
BYU 11234 719 33.4 
BYU. 11235 719 30.5 
BYU 11236 .615 S122 
BYU 11237 862 31.9 
BYU 11238 .688 30.6 

Average (young) 139 31.8 mm. 


An Extension of the Range of Salvadora in Utah. Mr. Andrew 
Barnum and I found, on May 8, 1952, a “DOR” specimen of Salvadora 
hexalepis mojavensis Bogert approximately six miles northwest of Adair- 
ville, Kane County, Utah. Although one might have expected an exten- 
sion of the range as given by Bogert (Amer. Mus. Novitates p. 13, 
1945), into the southern counties of Utah (Kane and San Juan) this, as 
far as I know, is the first authentic record for Utah east of the Virgin 
River drainage of Washington County. 

This specimen (BYU 11112) is a large male, having a total length 
of 859 mm. and a tail length of 201 mm. The specimen does not seem 
to differ in scalation from those listed for the subspecies. The scale 
counts are as follows: scale rows, 19-17-15-13; ventrals, 201; caudals, 
93; supralabials, 9-9; infralabials, 10-10; oculars, 2-2; two suboculars on 
each side; temporals 2-3-3. The color pattern is in stripes, with little 
evidence of lighter cross bands interrupting the vertebral stripe. 


BRIGHAM YOUNG UNIVERSITY, PROVO, UTAH 
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Salientia of Bleckley County, Georgia, and Vicinity 
By B. B. BRANDT* 

A collection of eighteen species of Salientia was made in Bleckley 
County, Georgia, and vicinity in a period extending over three years. An 
annotated list of the species collected is presented herein. Bleckley 
County lies in the upper coastal plain of Georgia roughly one hundred 
and thirty miles from the coast and thirty miles below the fall line. 

Since the appearance of Wright’s monumental work on Life Histories 
of the Frogs and Toads of Okefinokee Swamp (1932), many smaller 
papers dealing with the Salientia of the coastal plain of Georgia have 
appeared. Some of these are listed in the bibliography herewith. 

Scaphiopus holbrookii holbrookii (Harlan) 

Collections and observations were made in Bleckley and McIntosh 
counties. The McIntosh County specimens were taken on the night of 
March 24 when two were observed in a sandy pine-woods near the 
so-called ‘‘Alligator Hole” in the vicinity of Pine Harbor, Georgia. 

In Bleckley County, near Cochran, extensive breeding congresses were 
observed. The earliest of these were noted on January 6, at 7:30 p.m. 
Shallow pools in a sparsely wooded area near the Rhodes House were 
occupied by a great many, very noisy male spadefoots. No females could 
be found in the water. A half hour later one female was found in a 
nearby road apparently moving toward the chorus. Two males also were 
moving in. By 10:00 p.m. the chorus had increased in loudness. Soon 
a mated pair was found. This pair laid eggs several hours later. This 
breeding congress, occurring in midwinter, was preceeded by three days 
of heavy rains and unseasonably high temperatures. 

Although the next day, January 7, was foggy and warm, no spade- 
foots could be heard when the area was visited during the daylight hours. 
After nightfall, however. the chorus could be heard at a distance of 
perhaps one-half mile. The breeding congress endured for three nights. 
A day later the area was quiet; no calls could be heard. The weather 
remained misty and the temperature only slightly cooler. 

A month later, February 14, breeding activity was resumed in the 
same area. The chorus was, however, not located in the same pools as 
was the January congress. Instead a flooded cornfield adjoining the 
woodland was the site. At 7:30 p.m. the chorus was very loud. A 
clasping mated pair was soon found. A second female was found nearbv 
with the muscular body wall ruptured. Eggs which had been forced 
through the rupture were lying beneath the skin of the bellv. Possibly 
this accident resulted from unduly vigorous clasping. The female suc- 
ceeded in laying some eggs during the night without aid from a male. 
A second mated pair laid eggs during the early afternoon of the following 
day. The chorus in the flooded cornfield continued for four nights. A 
30-degree drop in temperature on February 18 put an end to the breeding 
consress. No further activity was noted for more than a month. 

On March 25 fine choruses of spadefoots were heard at several places, 
but none near the Rhodes House. On April 1 and 2 additional choruses 
were again performing in the flooded cornfield near the Rhodes House. 
This activity was interrupted on April 3 and 4 by cold weather; was 
resumed on April 5 and 6; was interrupted again on April 7 and 8 only 
to be resumed again on April 9 and 10. 


*Professor of Zoology, N.C. State College, Raleigh, N.C. 
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This breeding activity of spadefoots is notable, first, through its 
beginning in midwinter and, second, through its long duration in spite 
of interruption by unfavorable weather conditions. 


Bufo quercicus Holbrook 

The earliest calls were heard on April 6 south of Cochran. These 
increased to the intensity of a chorus by April 15. On the latter night, 
five mated pairs were found west of Cochran. 

The specimens taken in Bleckley County indicate that the range of 
the species extends more to the northwest in the coastal plain of Georgia 
than indicated by Wright and Wright (1949: 207). 

An interesting account of this species is given by Harper (1931). 


Bufo terrestris (Bonnaterre) 

Early active specimens were found on roads near Cochran on January 
6 and on February 20. Earliest calls were heard on March 4. Egg strings 
were noted on March 6. Mated pairs were found as late as April 5. 

No Bufo woodhousei fowleri (Hinckley) were observed in the middle 
Georgia area. Specimens, however, were taken in Stephens County near 
Toccoa. The latter locality is well within the range delineated by Wright 
and Wright (1949: 207). 


Acris gryllus gryllus (Le Conte) 

The specimens taken in Bleckley County are referred to the subspecies 
gryllus rather than crepitans. Individuals of the species were active in 
warm rainy weather during the first week of January. Increasing numbers 
were observed as the season progressed toward spring. The earliest calls 
were heard on the afternoon of March 6. Singing in chorus was noted 
as eatly as March 12 and the first mated pair was seen on April 3. 
Choruses were more numerous in April and more sporadic calls were 
noted through the summer months. The species is widely distributed over 
the area studied and was noted at more localities than any other. 

The occurrence of Acris gryllus gryllus to the exclusion of Acris 
gryllus crepitans in Bleckley County suggests that the line of demarcation 
between the ranges of the subspecies as shown by Wright and Wright 
(1949: 218) should be moved somewhat to the north and west in the 
coastal plain of Georgia. 


Pseudacris nigrita nigrita (Le Conte) 

Calls of this species were noted in Bleckley County from December 
18 until the warm dry weather of summer. Choruses occurred as early 
as January 6, were frequently heard during warm moist periods of the 
winter and spring, and were recorded latest on April 6. Clasping was 
first observed on February 15 and last on April 2. In each case eggs 
were obtained within a few hours. Eggs in some cases were attached to 
water plants beneath the surface, in other cases the egg clumps were rest- 
ing on the bottom of the shallow pools. 

The specimens taken in Bleckley County serve to extend the range of 
subspecies considerably more to the northwest in the Georgia coastal 
plain than is indicated in Wright and Wright (1949: 237). 

No specimens of Pseudacris brimleyi Brandt and Walker were found 
in Bleckley County. The species has been taken by Walker in Bryan 
County as reported in Brandt and Walker (1933: 5). 
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Pseudacris ocularis (Holbrook) 

Calls were heard in numerous localities and on many occasions from 
February 26 to May 15 and less frequently thereafter. A fine chorus was 
noted on March 13 along the edges of a swamp two miles south of 
Cochran in Bleckley County. Other fair choruses were noted during the 
first half of April. The tiny frogs were always difficult to find, but 
especially so when they were located in tall grass. 

The specimens taken indicate that the range of the species extends 
farther to the north and west in the coastal plain of Georgia than is 
indicated by Wright and Wright (1949: 267). 

Harper (1939) has given an excellent account of this species. 


Pseudacris ornata (Holbrook) 

In Bleckley County, calls were noted as early as December 4 and as 
late as April 10, during which period singing occurred almost every night 
except during cold snaps. Singing in chorus was heard as early as January 
6 and as late as February 20. A field-mated pair was found on January 
6 in a flooded meadow one-half mile south of Cochran where a chorus 
could be heard. The frogs made little use of such cover as was available. 
They were shy and difficult to catch in the moonlight. Eggs were laid in 
the laboratory during the night. The latest noted field-mated pair was 
taken on February 14. The female laid eggs during the following day. 
Three days later, the young tadpoles were beginning the escape from the 
eggs. Transforming tadpoles were found emerging from a highway ditch 
two miles north of Cochran on April 2. Transforming and transformed 
specimens were noted in the same area on April 12 and only transformed 
on April 16. 

The specimens taken in Bleckley County extend the range of the 
species considerably more to the north and west than is indicated in 
Wright and Wright (1949: 230). 


Hyla cinerea cinerea (Schneider) 

Earliest calls were heard south of the Hawkinsville Road in Bleckley 
County on April 12. A mated pair was taken on April 16. No Hyla 
cinerea evittata were found. 

Hyla crucifer crucifer Wied 

The spring peeper appeared to be much less abundant than is true 
farther north. Calls were heard on warm, humid nights during the winter 
and spring. The earliest calls were noted on January 22 and the latest on 
April 2. Fair choruses were noted on February 1, 9, 18, 25 and 26 at 
several different points in Bleckley County. A field-mated pair was taken 
on the night of February 25. The cessation of calling by Hyla crucifer 
coincided very closely with the start by Bufo quercicus. 


Hyla femoralis Latreille 
The earliest calls heard in Bleckley County were on the night of 
March 25. Calls were heard again on April 6, 10 and 16. Choruses and 
breeding activity began in earnest in mid-May. The specimens taken 
extend the range as shown by Wright and Wright (1949: 295) slightly 

to the northwest in the coastal plain of Georgia. 
Harper (1932) has given an excellent ecological account of this tree 
frog. 
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Hyla gratiosa Le Conte 

In Bleckley County the first calls were heard on March 25. The 
singers were well hidden and could not be found. A mild chorus was 
noted on April 15 on which night a field-mated pair was taken between 
the Chicken Road and Hawkinsville Road. Other choruses were noted 
on the nights of April 16 and May 9 and 12. Fertile eggs were obtained 
on April 17 from a field-mated pair taken on April 16. The taking of 
these specimens serves to extend the range as shown by Wright and 
Wright (1949: 282) slightly to the northwest in the upper coastal plain 
of Georgia. 


Hyla squirella Latreille 
The earliest active individual was taken on January 2 in a flower 
garden in Cochran, Bleckley County. Others were taken on the night 
of April 6 along the edges of the swamp south of Cochran. Calls were 
noted on the nights of April 15 and 16. Choruses were noted on April 
16 and clasping pairs on May 10. 


Hyla versicolor versicolor (Le Conte) 

Earliest calls were heard in Bleckley County on April 6. These in- 
creased to the strength of a chorus by April 16. Numerous specimens 
were taken. 

No Hyla avivoca were seen or heard in Bleckley County although this 
would appear to be well within the range shown by Wright and Wright 
(1949: 295). Harper (1933) has reported it in the lower coastal plain 
of Georgia. 

Rana capito Le Conte 

Calls were heard on several occasions from February 26 to March 6 
in the swamp south of Cochran. They were very hard to locate. On 
March 6 one which had lost the greater part of one hind leg in a recent 
accident was found. This occurrence of the species in Bleckley County 
extends the range of the species as shown by Wright and Wright (1949: 
404) considerably to the north and west in the upper coastal plain of 
Georgia. 


Rana catesbeiana Shaw 

The earliest active specimens noted in Bleckley County were two 
large adult bullfrogs found in a roadside ditch on the night of January 8. 
Only small sized individuals were seen during February, but in March 
the mature adults again appeared. Earliest calls were heard on March 19 
west of Cochran. Earliest chorus was noted east of Cochran on March 31. 
Eggs were laid earlier, however, as eggs with well-developed embryos 
were found on the same night. 

No specimens of Rana grylio Stejneger nor of Rana virgatipes Cope 
were encountered in the Bleckley County collection. 


Rana clamitans Latreille 
A good chorus was noted south of Cochran on the night of March 6, 
west of Cochran on the night of April 2, and more casual calls between 
these dates at several other Bleckley County localities. 
Rana pipiens sphenocephala (Cope) 


The southern leopard frog appears to show some activity in every 
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month of the year in Bleckley County. Early calls were heard on January 
22), 


Calling was frequently heard in the months of February, March and 
April. Several choruses were noted during the period from February 1 
to March 19. On February 1, six clumps of eggs were found. Four 
clumps were completely hatched with many small tadpoles about them. 
Two clumps had been recently laid and showed no evident development. 
These clumps were again observed on February 5, the embryos still 
appeared round. Later, on February 18, the eggs were completely hatched 
with many tadpoles lying amidst the empty egg envelopes. 

Microhyla carolinensis (Holbrook) 

Active specimens were taken in Bleckley County in April and May. 
Calls were heard during the period from April 30 to midsummer. The 
breeding activities which occur later in the summer were not observed. 
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Notes on a Collection of Amphibians from 
Central Korea 
By GreorGE D. STEWART 


During the summer of 1952 while serving with the United States 
Army in Korea, an opportunity was afforded to collect a number of 
amphibians and reptiles of that land. The amphibian collection here 
under consideration consists of 90 transformed frogs and about 100 
tadpoles of 4 species plus 25 salamander larvae of one species. 

Korea is a mountainous country with many swift-running brooks and 
streams which in turn empty into rivers which hastily seek lower levels. 
All of these bodies of water are greatly swollen during the summer mon- 
soon after a few days of heavy rains, and subside almost as quickly when 
the rain breaks. In 1952 the rainy season started on June 28 and lasted 
until the middle of September. During this time there were several rains 
lasting for four or more days as well as numerous shorter rains. The 
longer rains would swell the streams greatly for a while, but often there 
would be time for the level to drop almost to normal before the next 
heavy rains. The influence of these rains on amphibian life will be 
pointed out under the various species headings. 

Most of my collecting was done along two stream valleys which 
empty into the Soyang-Gang river at a point 5.8 miles southwest of Inje. 
The vegetation along these streams was thick, but one could easily travel 
their entire length in the dry season, and most of the rainy season, by 
hopping from one rock to another. This was the usual collecting method 
employed, although occasionally a parallel path at some distance from the 
stream was taken. 

A little collecting was also done 7 miles north northeast of Yanggu, 
as well as incidental collecting in Seoul and Yang-Pyong about 30 miles 
east of Seoul. 


Bombina orientalis (Boulenger) 

1 spec. from Seoul, June 9; 66 adults and about 70 tadpoles, 5.8 
miles $.W. Inje, June 12 and 14, July 5 and 23, Aug. 2, 4 and 5; 7 from 
7 miles N.N.E. Yanggu, Aug. 15 and Sept. 14. Many additional speci- 
mens were observed at Inje on other dates. 

This species is very abundant in Korea, and several hundred were 
seen while working up stream valleys near Inje at an elevation of approx- 
imately 700 feet. They do not excel as swimmers and tend to swim on 
the surface much more commonly than they dive beneath it. Many speci- 
mens were taken from the water, but they were seen mostly hopping 
about moist rocks near the shore or in particularly shallow parts of the 
stream. Often, turning over one rock would surprise several of them. 
Toads on the bank seek escape either in the water or by hopping among 
rocks and bushes farther back on shore, the latter method being the most 
successful owing to their common habit of swimming at no great speed 
on the surface of the water. Occasional specimens are seen on the hill- 
sides, where they sometimes get trapped in abandoned “foxholes.”’ 

After heavy rains of several days’ duration, when the streams are 
especially deep and swift, fewer specimens could be found on collecting 
trips along these streams. At such times only a couple of dozen could be 
found, and once only 5 or 6, along a quarter-mile stretch of the stream, 
where well over 100 was the rule. 
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On June 12, near Inje, 32 Bombina orientalis were taken from a 
mating assemblage in a small land-locked pool of stagnant water among 
large boulders. The water was about one foot deep, but the surface area 
was no greater than one square yard. A few additional toads were not 
collected. At this time, the sexual differences reported by Slevin (1925) 
were noted and confirmed in the field, with one possible exception. 
Writing of males, Slevin writes, “They also show black dorsal markings 
less distinctly than the females.’’ This is true largely because the ground 
color is much darker in the males. Usually a pretty emerald green in the 
females, the ground color is almost always much darker in the males, 
some of which are black on the entire dorsal surface without trace of 
green. This is a very conspicuous difference, for on June 12 a number 
of mating pairs were observed and the males were seen to be much darker 
at a glance. Additional mating pairs following the same rule were seen 
on June 14 and 27. Not until August 4 were mating pairs seen again, 
and this was the only time that the toad in the superior position was 
lighter than his mate below. 

The normal mating grasp is inguinal, with the head of the male 
pressed along the center of the female’s back and not quite reaching the 
axillary region of the latter. 

In addition to the normal pairs observed on June 27, one B. orientalis 
was seen attempting to mate with a long dead Rana rugosa twice its size. 

One specimen was removed from the stomach of an Elaphe rufo- 
dorsata. 

Tadpoles were collected on June 14 and at subsequent dates in a 
spring pool a few yards from the bank of the Soyang-Gang river near 
the mouth of a stream emptying into it. Toward the end of the summer 
the river flooded this area and washed away tadpoles in various stages of 
development. No doubt this is one of the greatest hazards to immature 
amphibian life in this area. Rana n. nigromaculata tadpoles were found 
in association with B. orientalis tadpoles at this spot. No adults of the 
former and very few of the latter were ever seen along the river's edge. 

The tadpoles ranged from 8 to 38 mm. in total length, the larger 
having hind legs quite well developed while the front legs had not yet 
emerged. 


Bufo bufo asiaticus Steindachner 
1 spec. from 5.8 miles $.W. Inje, July 23, 1952. 
The only specimen seen in Korea was discovered swimming in a 
stream and collected from a rock onto which it climbed. 


Rana nigromaculata nigromaculata Hallowell 

6 spec. from 5.8 miles $.W. Inje, June 27, Aug. 2 and 4, and Sept. 
16; 1 from 4 miles E. Yang-Pyong, Oct. 3; 2 tadpoles from 5.8 miles 
S.W. Inje, July 23. 

Four of the above are mature adults and measure 65 to 75 mm. 
snout-vent length and 17 to 21 mm. from snout to anterior border of 
tympanum. Okada (1931) uses these measurements to separate the race 
chosenica from nigromaculata. 

The tadpoles were taken in association with Bombina orientalis tad- 
poles as described under the latter species. Both specimens measure 61 
mm. total length. 
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Young (presumably recently transformed) examples were seen along 
the stream banks on Aug. 2 for the first time and quite frequently 
thereafter. 

Okada (1931) divides specimens of Rana n. nigromaculata into six 
color phases and these fall into two categories—either predominantly 
green or predominantly brown. At Inje, both colors are common, with 
perhaps the brown phases in the majority. Only a single frog was 
observed that could be called intermediate, and its dorsal surface had 
large areas of both brown and green. All specimens eventually turned 
brown in preservative. 

One specimen was seen on a rock in a stream pool, and was found 
at the same spot on several subsequent collecting trips although attempts 
were made to capture it each time. 

Rana rugosa Schlegel 

8 spec. from 5.8 miles $.W. Inje, June 14, 15,and 20, July 5 and 
Aug. 4. 

These frogs were more common in one stream near Inje and less 
common in another than Rana n. nigromaculata. Neither of these species 
approach the abundance of Bombina orientalis in this locality. As with 
the latter species, fewer R. rugosa could be found in the swift water after 
heavy rains. 

A young specimen collected on Aug. 4 had probably metamorphosed 
recently. 

Hynobius leechii leechii Boulenger 

25 larvae from 5.8 miles S.W. Inje, June 15, July 20 and 23, and 
Aug. 5. 

Three larvae were taken from a stream pool. A small group of them 
was seen on several occasions always inhabiting the same corner of the 
pool. Twenty-two others were taken in a small spring pool about ten 
yards from another stream. 

The largest specimen measures 47 mm. in total length. 
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Records of the Wood Freg, Rana sylvatica, from 
Western Canada and Alaska 
By RICHARD B. Loomis and J. KNox JONES, JR. 


Recent collections of vertebrates from western Canada and Alaska 
made by representatives of the University of Kansas Museum of Natural 
History, contained fifty-five specimens of the wood frog, Rana sylvatica. 
These frogs, obtained by Mr. J. R. Alcorn in the summers of 1947 and 
1948 and by one of us (Jones) in August, 1951, are from nine different 
localities in British Columbia, Yukon Territory and Alaska. For a map 
showing the Alcorn localities see Baker (1951: 90). We are indebted 
to Dr. Edward H. Taylor for permission to examine specimens in his 
care. Funds to defray the cost of field work were provided by the 
Kansas University Endowment Association and by a Contract (N onr 
38700) administered by the Arctic Research Laboratory and the Uni- 
versity of Kansas. 

Rana sylvatica cantabrigensis Baird 

Specimens examined.—Total, 55, as follows. BRITISH COLUMBIA: 

5 mi. W, 3 mi. N Fort St. John, July 29, 1947, 3; south side Toad River, 
10 mi. S, 21 mi. E Muncho Lake, June 22-24, 1948, 18; 4 mi. S Junction 
Trout River and Liard River, July 2, 1948, 1. YUKON TERRITORY: 
Southwest end of Dezadeash Lake, July 19, 1948, 1. ALASKA: East 
side of Chilkat River, 9 mi. W, 4 mi. N Haines, August 5-7, 1948, 19; 
east side of Deadman Lake, 1800 feet, 15 mi. SE Northway, July 19, 
1947, 1; north side of Salcha River, 600 feet, 25 mi. S, 20 mi. E Fair- 
banks, July 26-27, 1947, 3; Circle, 640 feet, July 7, 1947, 3; Bettles, 
671 feet, August 6-7, 1951, 6. 

The six specimens collected at Bettles, Alaska, approximately 45 miles 
north of the Arctic Circle, provide the northwesternmost record for the 
species. 

We follow Patch (1939: 235 and 1949: 233), Wright and Wrightc- 
(1949: 544), Stebbins (1951: 381-382) and others in designating che TURE 47 
northern wood frogs as Rana sylvatica cantabrigensis Baird. However, yy» “4; 
two other names, Rana cantabrigensis latiremis Cope, 1886, and Rana’ >\s' im . 
cantabrigensis evittata Cope, 1889, have been proposed for wood frogs ®) 1954 4 
from Alaska. The type locality of Jatiremis is Lake Alloknagik (now~ 
spelled Aleknagik) on the west coast of Alaska immediately north of 
the Alaska Peninsula. Cope did not designate a type specimen ‘of 
evittata, but he did mention that one specimen of this “variety’? “was 
associated with the type series of R. c. latiremis (Cope, 1889: 435), and 
under evittata (op. cit. p. 438) he listed a specimen (U. S. Nat. Museum 
no. 13727) from Lake Alloknagik. Since no lectotype has been selected 
for evittata, we propose to designate USNM No. 13727 as the lectotype 
of Rana cantabrigensis evittata Cope, thus restricting the type locality to 
Lake Alloknagik (=Aleknagik), Alaska. Cope admitted in the original 
description that R. c. evittata was probably only a color variety (no 
vertebral stripe) of R. c. cantabrigensis. The vertebral stripe had pre- 
viously been described as absent in R. ¢. /atiremis, thus separating it from 
the striped R. ¢. cantabrigensis. Since there seem to be no valid characters 
which will separate the type specimen of evittata from the type series of 
latiremis, both from Lake Aleknagik, we consider the two names to apply 
to the same kind of frog. 
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Several authors have used the name /atiremis for what they considered 
a valid northern subspecies of Rana sylvatica. Schmidt and Necker 
(1935: 66) applied the name J/atiremis (as R. c. latiremis) to the short- 
legged wood frogs of the northern parts of Alaska, Canada and Labrador, 
and later Schmidt (1938: 378) indicated that the range of /atiremis (as 
Rana sylvatica latiremis) extended along the border of the arctic tundra 
from the type locality to Labrador. Maslin (1947: 161) tentatively 
recognized R. 5. latiremis, as proposed by Schmidt, as a member of the 
tundra-coniferous forest ecotone from Alaska to Labrador, and character- 
ized the subspecies as a relatively stocky frog having a tibia-body propor- 
tion of .45 or less, a leg to heel measurement equal to or shorter than 
the body, two phalanges free of web, and lacking the longitudinal light 
stripes of the body and legs. Maslin characterized R. 5s. cantabrigensis 
as having a tibia-body proportion ranging from .45 to .55, a leg to heel 
length equal to or shorter than the body length, 2 or 3 phalanges free of 
web, and possessing at least a dorso-median light body stripe. 

If /atiremis, as defined by Maslin, is to be recognized as a distinct 
subspecies inhabiting a narrow tundra-coniferous forest ecotone across 
northern Alaska, we would expect the characters of /atiremis to apply to 
all the frogs from the vicinity of Bettles, Alaska, a locality at the north- 
ern edge of the coniferous forest. The series of six frogs from Bettles 
have the following characters: vertebral stripe and tibial stripes present 
in three, absent in three; tibia-body proportion .40 to .47, average .442; 
leg to heel measurement shorter than body, and 2 to 3 phalanges free 
of web. Accordingly, these specimens cannot be assigned clearly to 
either /atiremis or cantabrigensis as defined by Maslin. The same con- 
ditions prevail in three specimens from Circle, three from the Salcha 
River and one from Deadman Lake, all in Alaska. Only two of these 
seven specimens lack the vertebral and tibial stripes; the average of the 
tibia-body proportion of all seven is .45, (.44-.47). 

From farther south, in northeastern British Columbia (Toad River 
and Junction of Liard and Trout rivers), there are 19 specimens of 
which two lack the vertebral and tibial stripes; the average tibia-body 
proportion for all 19 is .45 (.42-.49). Two other frogs near Fort St. 
John have vertebral and tibial stripes and the tibia-body proportions 
average .465 (.44-.49). Our British Columbian specimens seem to be 
R. 5. cantabrigensis, on the basis of the vertebral and tibial stripes, both 
of which were always present together. 

Specimens from the southern coast of Alaska near Haines, on the 
contrary, lack the stripes entirely (19 specimens), as does a single speci- 
men from the Yukon Territory (Dezadeash Lake) not far inland from 
Haines. The tibia-body proportion in the 19 is higher than that of the 
specimens mentioned above, being .47 (.43-.52), with the leg to heel 
measurement shorter than the body. The higher tibia-body ratio might 
be explained by the low altitude and warmer climate along the coast. 
Except for this character, these frogs agree with the description of the 
type series of /atiremis, collected near the cooler coast of the Bering Sea, 
near the Alaska Peninsula. 

If the wood frogs along the coast of Alaska and British Columbia 
are found to be consistently devoid of light tibial and vertebral stripes, 
then they probably should be considered as a separate subspecies, to 
which the name Rana sylvatica latiremis Cope could apply. Our em- 
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phasis has been placed upon the pattern for the tibia-body proportion 
is regarded as representing the influence of climate and normally pre- 
senting a gradual north-south cline. 
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Intergrades of the Two-Lined Salamander, 
Eurycea bislineata, in Georgia 
By THELMA HOWELL and ViRGINIA SWITZER 


When Mittleman (1949) considered the changes which the two-lined 
salamander, Eurycea bislineata, undergoes in the southern portion of its 
range, certain Georgia specimens were of unusual interest. The montane 
form, E. b. wilderae, was reported from Rabun and Gilmer counties, 
typical cérrigera from as far north in the Georgia Coastal Plain as Au- 
gusta, and intergrades of cirrigera x wilderae from Habersham, Clark, and 
Gwinnett counties in the Piedmont. 

The present investigation includes thirty-six specimens distributed as 
follows: five specimens from Oconee County (GZ), fifteen specimens 
from Clark County (GZ and RLH), one specimen from Dawson County 
(RLH), nine specimens from Dekalb County (VHS), and six specimens 
from Cobb County (VHS). While this is not a large series of specimens, 
the aberrant nature of the entire series is significant. Sixty-one per cent 
of the specimens had a costal groove count of 14 (counting one each in 
the axilla and groin); thirty-six per cent a count of 15; and three per 
cent a count of 13. Mittleman (1949) regarded both cirrigera and 
wilderae as having 13-14 grooves (full count), while Bishop (1943) 
regarded cirrigera as having 14, and wilderae as possessing 15. The com- 
bined vomerines ranged from 0-14, the average being 7. Mittleman 
(1949) reported the average for cirrigera as 15.8 + 2.54, and for 
wilderae 11.4 + 3.33. While Bishop (1943) did not give values, he 
regarded cirrigera as having a longer series than wilderae. In color pat- 
tern 58.3 per cent of the specimens were typical cirrigera. In no single 
specimens, regardless of locality, sex, or size, did all of the diagnostic 
characteristics (color pattern, costal groove count, and combined vome- 
rines) of either cirrigera or wilderae apply. 

This investigation confirms the existence of cirrigera x wilderae in 
Clark County, and extends the range of the intergrades to Dawson, Cobb, 
Dekalb, and Oconee Counties. In other studies by the present investiga- 
tors, typical cirrigera have been found in Bibb and Crawford Counties, 
which lie just below the Fall Line. These data suggest that the area of 
intergradation of cirrigera x wilderae is the entire Central Upland Pro- 
vince, which is the northern part of the Piedmont Province of the Appa- 
lachian Region (Laforge, ef al: 57). 
1Abbreviations used for collections: GZ—University of Georgia Zoology Depart- 

ment; RLH=private collection R.L. Humphries; VHS=private collection Virginia 


Switzer. 
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A New Subspecies of Crowned Snake (Tantilla 
coronata) from the Southern Appalachian 
Mountains 
By Albert Schwartz 


The crowned snake, Tantilla coronata, occurs in eastern North Amer- 
ica from Virginia southward throughout peninsular Florida and west to 
Louisiana, and north in the Mississippi Valley to southern Indiana. 
At present, two subspecies are recognized; the nominal form occupies 
all of this range with the exception of the Florida peninsula, where 
T. c. wagneri occurs. Generally, T. coronata has been regarded as an 
inhabitant of the Coastal Plain; King (1939) first recorded the crowned 
snake from eastern Tennessee at Gatlinburg, a locality which is not 
within the Coastal Plain. Hardy (1952) summarized the status of the 
crowned snake in North Carolina and cited records from Coastal Plain, 
Piedmont, and Blue Ridge sections; the latter is represented by a margin- 
al situation, its fauna showing Piedmont rather than montane affinities 
(fide Hardy, loc. cit.). The taking of a single individual near Caesar's 
Head, South Carolina, confirms the fact that this species does indeed 
occur within the Blue Ridge province. Study of specimens from the 
Blue Ridge, and comparison of this material with specimens from the 
Piedmont and Coastal Plain, indicates that the former may be regarded 
as a new form. I wish to thank the following for their courtesy in 
allowing examination of critical specimens in their care: Arthur Stupka, 
Great Smoky Mountains National Park; Charles M. Bogert and Mrs. 
Bessie M. Hecht, American Museum of Natural History. The assistance 
of Thomas E. Myers in carrying on field work in the southern Blue 
Ridge is greatly appreciated, and thanks are extended him herewith. 
Te new form may be known as 

Tantilla coronata mitrifer subsp. nov. 

Diagnosis. A darkly-colored race of Tantilla coronata in which the 
postocular ventrad extension of the black cap tends not to reach the 
upper labia: border, the black collar does not extend farther posteriorly 
than the fourth scale row in the midline behind the parietal plates, and 
with more ventral and less subcaudal scutes on the average than the 
remaining two subspecies. 

Holotype. Charleston Museum number 53.92.2, a female, taken at 
Caesar’s Head, 5 miles south of Caesar’s Head community, Greenville 
County, South Carolina, by Albert Schwartz, on April 26, 1953. 

Paratypes. Great Smoky Mountains National Park Collection, num- 
bers TC 1, TC 4, TC 5, and TC 7, all from Gatlinburg, Sevier County, 
Tennessee; Great Smoky Mountains National Park Collection, numbers 
TC 2 and TC 3, both from Schoolhouse Gap, Blount County, Tennes- 
see; American Museum of Natural History, numbers 66207 to 66211, 
all from Roundtop Mountain, Rutherford County, North Carolina. 

Distribution. Southern Appalachian Mountains in the Blue Ridge 
Province. Known from western North Carolina, eastern Tennessee, and 
northwestern South Carolina. 

Description of holotype. Total length, 195 mm.; length of tail, 
which is complete, 30 mm.; 146 ventrals, 35 subcaudals; dorsal scale 
rows 15-15-15, scales without carinae. Supralabials 6/6, numbers 2 and 
3 entering eye; infra-labials 6/6. Postoculars 2, upper larger; temporals 
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1/1. Anal divided. Dorsum (in preservative) Avellaneous (all capi- 
talized color names from Ridgway, 1912); snout Avellaneous, involving 
rostral and inner one-half of internasals and prefrontals, blending quick- 
ly into black at about the level of the eyes on the frontal and supraocular 
plates. Black cap reduced and covering the parietals on their anterior 
two-thirds; no post-ocular ventrad extensions of black cap to labial 
border, although a slightly pigmented area at the suture between supra- 
labials 5 and 6 represents the usual dark ventrad extension. Neck band 
white, involving posterior one-third of parietals and one and one-half 
scale rows posterior thereto, and extending to cheeks and supralabials 
3 to 6. Black collar involving scale rows 2 to 4 in the dorsal midline, 
beginning ventrolaterally on scale row 2 and involving 3 scale rows 
only at its widest expansion. Venter Tilleul Buff, immaculate except 
for black pigment on infralabials 1 to 4 and on the lateral tips of the 
mental plate. Dorsal coloration extending ventrolaterally on the sides 
through scale row 2. Subcaudals Tilleul Buff and all dorsal caudal scales 
Avellaneous. 

Variation. Thirteen additional specimens are at hand which are as- 
signed to T. c. mitrifer. These include the eleven specimens listed as 
paratypes, plus two specimens from Gatlinburg, Sevier County, Tennes- 
see, which are in such condition that complete study of their characters 
is impossible. Of all specimens of mitrifer available for study, nine 
(64%) do not have the postocular extension of the black cap extending 
to the labial border. This stands in contrast to thirty-one specimens 
examined from Piedmont and Coastal Plain localities in South Carolina 
and Georgia, in which only one example (ChM 53.106.3) from Sea- 
brook’s Beach, Charleston County, South Carolina, lacks the ventrad 
extension. That this variation in specimens of T. c. mitrifer is not 
attributable to age is shown by the fact that both the smallest (total 
length 112 mm.) and the largest (total length 275 mm.) specimens of 
mitrifer lack the pigment extension on the supralabials. Of six speci- 
mens from Gatlinburg, three individuals lack this mark whereas three 
have it moderately well developed. Such differences are likewise not 
associated with sex, since of the nine specimens lacking the marking, 
five are males, three are females, and the sex of the remaining individual 
cannot be determined. 

The posterior margin of the black collar in the dorsal midline is a 
character used by Blanchard (1938: 370) to separate T. c. coronata from 
T. c. wagneri. This criterion may likewise be used to distinguish mitrifer 
from coronata. Examination of thirty-one specimens of coronata from 
the Piedmont and Coastal Plain indicates that the black collar usually 
(74%) terminates on the fifth scale row in the dorsal midline; in one 
instance (ChM 53.68.15), the black collar is prolonged in the midline 
to extend through the ninth scale row; this is an exceptional case. Seven 
specimens show the black band extending to the fourth scale row in 
the midline: of these, two have been here regarded as intergrades be- 
tween mitrifer and cororata. The remaining specimens showing this 
character are from localities in Charleston County, South Carolina, 
whence additional specimens show the usual extension to the fifth scale 
row in the midline. 

Two specimens of 7. ¢ mitrifer have the black collar extending to 
the fifth scale row in the dorsal midline. One of these (AMNH 66209) 
is abnormal in that the location of the fourth scale in the midline is 
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occupied by two smaller scales rather than a single large scale. This 
accounts for the added scale involved in the black collar. The other 
individual (AMNH 66211) has the posterior margin of the black band 
barely encroaching on the fifth middorsal scale; the scalation of the area 
is normal in this individual. Two specimens (GSMNP TC 1 and TC 4) 
have the black collar ending on the third scale row. None of the Coastal 
Plain or Piedmont specimens have the black collar terminating so closely 
behind the parietal scutes. 

The width of the white band in T. c. mitrifer involves one to two 
scales in the available specimens; in coronata, from one to three scales 
may be involved. The black band involves three to four scale rows in 
mitrifer and three to five in coronata. 

Ventrals have been counted in the manner proposed by Dowling 
(1951: 97-99). T. c. mitrifer males have an observed range of ventrals 
of 132 to 147 (128 to 142 in male coronata) and of subcaudals 38 to 
46 (41 to 51 in male coronata). The average of nine male mitrifer is 
140 ventrals and 41 subcaudals; the average of sixteen male coronata 
is 134 ventrals and 44 subcaudals. T. ¢. mitrifer females have an ob- 
served range of ventrals of 140 to 146 (134 to 143 in female coronata) 
and of subcaudals 35 to 44 (40 to 48 in female coronata). The average 
of four female mitrifer is 142 ventrals and 38 subcaudals; the average 
of nine female coronata is 139 ventrals and 43 subcaudals. These scale 
differences are of the same degree as those used by Blanchard (op. cit.) 
to differentiate coronata from wagneri. 

The dark coloration of mitrifer distinguishes it from the lighter 
coronata. The type of mitrifer, after two weeks in alcohol, was still dark- 
er dorsally (Avellaneous) than a fresh and living specimen of coronata 
(Buffy Brown), as well as being darker than the remaining preserved 
material of coronata examined. Of the specimens from the Great Smoky 
Mountains National Park Collection, six have become a pale green due 
to preservation and the remaining two specimens are in such a condition 
that an adequate assessment of their original color seems inadvisable. 
The specimens from Roundtop Mountain, North Carolina (collected in 
1945), are close to Chestnut Brown and are thus even darker than the 
type of mitrifer, as well as the available specimens of coronata. Although 
the coloration of specimens is affected by their initial treatment and 
method of storage, as well as by the length of preservation, the evi- 
dence at hand seems to indicate that m/trifer is distinguished from 
coronata by its darker dorsal coloration. 

Nine male mitrifer range in total length from 112 mm. to 275 mm.; 
this same series shows a tail length of from 17mm. to 50 mm. Four 
female mitrifer range in total length from 142 mm. to 301 mm.; these 
same specimens show a tail length varying from 23 mm. to 54 mm. 

Two specimens are regarded as intergrades between T. ¢. coronata 
and T. c. mitrifer; these specimens are ChM 41.84 from 11 miles NW 
of Walhalla, Oconee County, South Carolina, and ChM 49.104.11 from 
Sautee, White County, Georgia. In both these individuals, the black 
band terminates on the fourth scale in the dorsal midline and thus the 
affinities of these specimens to mitrifer are demonstrated. Both are from 
areas whence intergrading specimens between coronata and mitrifer 
might be expected. Both however have the postocular extension of the 
black cap between supralabials 6 and 7 and thus resemble coronata. 
The scale characters of the Walhalla specimen, a male, are 131 ventrals 
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and 49 subcaudals; these agree best with T. c. coronata. The scale 
characters of the Georgia specimen, an adult female 295 mm. in total 
length, are 141 ventrals and 44 subcaudals; these scale characters agree 
equally well with either mitrifer or coronata and the specimen is re- 
garded as being an intergrade since the black collar ends on the fourth 
scale row. Specimens from extreme northeastern Georgia may well be 
assignable to T. c. mitrifer. 

The type specimen of T. c. mitrifer is unusual in that the supralabials 
are 6/6 rather than 7/7 as is customary in the species coronata. Var- 
iation in the number of supralabials has been observed in another speci- 
men of mitrifer, in which the supralabials are 8/6, and in three speci- 
mens of coronata, which have 7/6 in one case and 6/6 in two instances. 
The postocular ventrad extension of the black cap normally occurs at 
the suture between supralabials 6 and 7; consequently the slight pig- 
mentation noted in the type as occuring between supralabials 5 and 6 
and which represents this usual extension of the cap toward the labial 
border is situated abnormally because of the reduced number of supra- 
labials. In the type of T. c. mitrifer, supralabials 2 and 3 enter the eye; 
in individuals with the usual number of supralabials, scales 3 and 4 
enter the eye. 

Remarks. Data on the elevation and habitat where several of the 
specimens of T. c. mitrifer have been collected are available. King 
(op. cit.) first recorded this small snake from the area now included 
within the range of mitrifer. His single specimen was from Gatlin- 
burg, Sevier County, Tennessee; the range in elevation occupied by this 
form he (op. cit.. p. 542) states as between 1000’ and 1500’. Mr. 
Arthur Stupka indicates (1953, iv /itt.) that this individual was “caught 
on a wooded hillslope under a flat rock.” Two specimens from School- 
house Gap, Blount County, Tennessee (elevation 2000’) were taken 
“under one rock in a pine-oak woods” (fide Stupka, 1953, in Jitt.). 
The remaining five specimens from Gatlinburg, Tennessee, were taken 
by Mrs. Arthur Stupka “while she was terracing a steep rocky hillslope 
above the house . . . These five were dug out of the ground at depths 
varying from two to twelve inches” (Stupka, 1953, in /itt.). The five 
specimens from Roundtop Mountain, Rutherford County, North Caro- 
lina, have been recently discussed by Hardy (op. cit., p. 188); they 
were taken in a cleared field beneath rocks on the southeastern slope of 
Roundtop Mountain. No data as to the elevation is at hand for these 
specimens. The type was taken beneath a flat rock, about 18 inches in 
diameter, on a wooded slope; associated plants at this locality were 
Pinus echinata and Ilex opaca. The elevation at the type locality is 
approximately 1600’. Both Sceloporus undulatus hyacinthinus and Pleth- 
odon jordani melaventris were taken in the immediate vicinity. 

The subspecific name means “cap bearing,’ a reference to the black 
cap typical of Tantilla coronata. 

Specimens examined. Tantilla coronata mitrifer: South Carolina, 
Greenville Co., 5 mi. § Caesar's Head community, 1. North Carolina, 
Rutherford Co., Roundtop Mountain, 5. Tennessee, Sevier Co., Gatlin- 
burg, 6; Blount Co., Schoolhouse Gap, 2. Intergrades between T. c. 
mitrifer and T. ¢. coronata: South Carolina, Oconee Co., 11 mi. NW 
Walhalla, 1. Georgia, White Co., Sautee, 1. 

Tantilla coronata coronata: South Carolina, Aiken Co., Aiken State 
Park, 1; Kershaw Co., Singleton Creek, 1.7 mi. NW Liberty Hill, 1; 
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Lugoff, 1; Lexington Co., 8.5 mi W Columbia, 1; Chesterfield Co., 
Cheraw State Park, 1; Berkeley Co., Cainhoy, 1; 14 mi. N Charleston, 1; 
Hell Hole Swamp, 1; Charleston Co., Charleston, 1; North Charleston, 
1; Pierpont, 1; Windermere, 1; Mt. Pleasant, 3; James Island, 9; John’s 
Island, 3; Seabrook’s Beach, 2. 
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Observations on Snakes DOR in New Mexico 
By Howard Campbell 
During the past several years, in the course of his work for the New 
Mexico Department of Game and Fish, the writer has had occasion to 
do considerable traveling in New Mexico by automobile. Advantage 
has been taken of the opportunity thus afforded to collect savable DOR 
specimens of snakes for the University of New Mexico zoological collec- 
tions. As a result of seeing many snakes DOR year after year, it oc- 
curred to the writer to wonder what were the numerical dimensions and 
other characteristics of this annual kill of snakes under the wheels of 
passing traffic. Accordingly, during the calendar years 1951 and 1952, 
exact records were kept in order to attempt the derivation of approxi- 
mate figures on this point. 

Only travel during daylight and under otherwise favorable observing 
conditions was counted. This travel was at approximately the following 
average speeds: on paved roads, 50-55 m.p.h.; on dirt roads, 35-40 





; m.p.h. Since time could not ordinarily be spared to stop and identify 
each DOR seen, most of them were simply listed as ‘“‘snakes”. Only 
r such specimens as appeared to be in savable condition were picked up. 


Some others could, of course, be recognized as to species from the 
moving vehicle. The travel here considered covered, in a general way, 
the entire state south of an east-west line drawn through the city of 
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Santa Fe. A glance at a map of New Mexico shows that this includes 
about three-fourths of the state. Unrecorded observations during pre- 
vious years in the general area of the state north of the line mentioned 
indicated that the per mile rate of DORs is probably approximately the 
same as in the more southern areas. The recorded travel included most 
of the main habitat types of New Mexico. In no month was it strictly 
confined to a small section of the state, or to a small part of the month. 
All travel recorded was on either federal highways or state roads, both 
types including paved and unpaved. It is on such heavily traveled roads, 
of course, that the greatest per mile kill occurs. 

In deriving the monthly and annual kill estimates shown in Table 
1, the following methods were applied: 

(1) The basic rate per mile of sample was, obviously, secured by 
dividing number of snakes by number of miles. 

(2) The per mile rate per month was secured by multiplying the 
data of (1) by the factors 10.0 or 10.3, for 30 and 31 day months 
respectively. This was done on the assumption that, average-wise, snakes 
on main roads will remain present and recognizable as snakes 


4 





<5 Yidona a mooring automobile for 3 days. This is probably a conservative 





figure, 2 2 days being perhaps nearer the true figure. DORs are constantly 
removed oY various avian and mammalian scavengers. Those that es- 
gape this fate are soon ground to unrecognizable fragments under the 
a EY fipa sing cars. In line with this 3 day assumption, travel which 
happened of occur more than once in 3 days over the same stretch of 
rete Neath seldom the case) was only counted once, but all separate 
DORs egfi there at any time during that period were listed. 

ee According to data kindly furnished by the New Mexico State 
Highway Department, there are 10,770 miles of federal and state roads 
in New Mexico. This includes 5,822 miles of paved, 4,948 miles of un- 
paved roads. Recorded travel was on both types, and was lumped to- 
gether in the record. The data of (2) were multiplied by 10,770, and 
10 per cent added to these results to correct for DORs present but for 
various reasons not seen. This gave an estimate of the number of snakes 
DOR on the 10,770 miles of federal and state roads for the periods 
considered. 

(4) There are in New Mexico (State Highway Department figures 
again) 52,741 miles of other established public roads. Traffic on these 
is much lighter, generally speaking, than on the main travel arteries. 
The average per mile rate of kill on these roads is here assumed to be 
10 per cent of that on the main highways, and there are approximately 
4.9 times as many miles of them. Adjusting the totals derived in (3) 
accordingly, the final totals shown in Table 1 were secured. 

Naturally, there are several sources of error in the technique as 
outlined. For example, the assumed figures of the 3-day recognizability 
period, of the 10 per cent DORs present but missed being seen, and 
of the 10 per cent figure used in (4) are all guesses. They are, however, 
informed guesses based on several years of observation, and were de- 
liberately chosen as being probably conservative figures. For another 
thing, some snakes are run over on private ranch and farm roads, not 
considered here as I have no figures on their mileage. Another thing 
is that, despite the regularity of the table as regards the beginning and 
ending of what might be designated the “DOR season’, a few snakes 
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definitely are run over in the winter, although I myself saw none at 
all during 1951 and 1952. The kill during December, January, Febru- 
ary and March is believed to be negligible. There are various other 
possible sources of error, such as certain roads being consistently rich 
in DORs and certain other similar roads consistently poor; a greater 
per mile kill on lowland as opposed to mountain roads, etc., but it is 
believed that these irregularities are fairly well averaged out in the data 
of Table 1. 

The road kill of snakes by moving vehicles is a function not only 
of the number of potential DORs prowling about, but also of traffic 
flow. The consistencies, however, of Table 1 lead the writer to believe 
that certain generalizations can safely be based upon it. Evidently all 
except a numerically negligible proportion of the road kill of snakes in 
New Mexico occurs during the 8 month period of April through Novem- 
ber, beginning and ending with a low rate. There seem to be two peaks, 
one in May and the other at the August or August-September level. The 
inference is that snake populations are most active at those times, al- 
though there is the possibility that the apparent relative lull in June 
and July is due to snakes becoming more nocturnal at those times and 
thus avoiding the heavier traffic of the daylight hours. Quite obviously, 
there is relatively little snake activity in New Mexico during the period 
of December through March. Most snakes are evidently hibernating 
at that time. 


nakes DOR 


ted Total 





£% 220 seg? 

Z 3 ze gk Oe 
January 561 0 0 0: > oan 2 0 0 0 
February 752 0 0 0 958 0 0 0 
March 1049 0 0 0 - 1173 0 0 0 
April 1260 4  .0032 566-1105 1  .0009 161 
May 1841 27 .0147 2666 780 14 .0179 3248 
June 1486 4 .0027 477 1213 12 .0099 1746 
July 1220 13 0107 1941 1014 8 .0079 1429 
August 575 10 .0174 3160 792. 14 0177 3214 


September 1366 3  .0022 388 1889 34 .0180 3177 
October 1603 10 .0062 1130 =1189 5 .0042 759 
November 1148 1  .0009 161 1751 1 .0006 106 
December 1407 0 0 0 1109 0 0 0 


Year 14,268 72 10,489 14,145 89 13,840 


There appear to be certain climatic correlations shown in Table 1. 
According to official U. S. Weather Bureau records, 1951 was one of 
the driest years on record. The mean annual precipitation (statewide 
average) was only 9.85 inches, as compared with a normal .average of 
14.31 inches. In contrast, 1952 was somewhat nearer climatic normality 
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in this respect (11.19 inches). The table seems to reflect a greater 
degree of snake activity in 1952, in terms of a greater road kill. June, 
1951, was abnormally hot and dry. Observe the DOR rate in the table. 
Much of the September-October kill seems normally to be of young 
snakes. The table thus indicates that 1952 was a better reproductive 
year for snakes in New Mexico than 1951. In 1951, the skimpy rains 
of July and August tapered off abruptly and September was abnormally 
dry. This seems to be reflected in the table. The slightly greater kill 
in October in 1951 as against 1952 is interpreted by the writer as prob- 
ably being due to a belated (and meager) crop of young in 1951 because 
of the abnormally dry summer. The latter condition results in much 
reduced supplies of insect and other invertebrate food for young snakes, 
and probably also in reduced supplies of small vertebrate food. It may 
also have an adverse influence on breeding activities or on egg develop- 
ment. 

As stated above, no complete records could be kept as to the 
specific identity of the snakes seen DOR. It is the writer's strong im- 
pression, however, that in New Mexico the snakes most frequently seen 
in this condition are as follows: Pituophis catenifer, Crotalus spp (main- 
ly viridis and atrox), Masticophis flagellum and Heterodon nasicus— CULT 
probably in about that order of occurence. This impression is based fi 
close attention to DORs in New Mexico every year since 1947. It m LR 
also be mentioned that, in the writer's experience, these are the snj Akés + 
most often met with alive in the field, except in special situations such’ /\ ‘ 16 
as local concentrations of garter snakes around permanent water, dryat 
higher elevations in the southern half of the state where Crotalus molos- MANA 
sus tends to replace the other rattlesnakes mentioned. Zp 

Assuming that the annual totals shown in Table 1 are not over SOx “Ais 
cent in error either way, we arrive at a statewide total road kill for 

1951 of not less than 5,244 nor more than 15,734. For 1952 the cor- 
responding figures are 6,920 and 20,760. The area of New Mexico is 
approximately 122,000 square miles. Using this round figure in con- 
nection with the results stated above, the following annual average per 
square mile road kill estimates for all New Mexico snakes are derived: 
1951, 0.04-0.13; 1952, 0.06-0.17. Even the maximum rates of 0.13 and 
0.17 snake per square mile lost to road traffic would not seem to repre- 
sent a serious drain upon the snake fauna of New Mexico, although 
unfortunately population density per square mile does not appear to 
be known for any species of New Mexico snake. It must, however, be 
considerably higher in the case of each of our common species than 
the maximum loss rate indicated for snakes in general, considering the 
numerous sources of mortality to which all snakes except perhaps the 
most secretive are exposed. 
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